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P R O C E E D I N G S  
1---1-----1 

(START OF TAPE ONE, SIDE ONE. ) 

MR. ( S I S U R ) :  , . t o  p r e s e n t  Dr. F l e t c h e r .  

(A p p l a u  s e .) 

DR. FTJETCHER: Thank you M r ,  ( S i s l e r ) ,  COngressman 

( G r i f f i t h s ) ,  l a d i e s  and gentlemen. 

I t i s  indeed a p r i v i l e g e ,  I would say, t o  be 

i n v i t e d  t o  v i s i t  w i t h  you today, t h i s  f i r s t  meeting of t h e  

yea r  of the  Economic Club of D e t r o i t .  

As you probably know on October 1 of t h i s  year ,  

NASA w i l l  be f i f t e e n  yea r s  o l d  and w e ' l l  be c e l e b r a t i n g  

our f i f t e e n t h  b i r thday  i n  a number of ways, and I must say 

tha t  dur ing  t h e s e  f i f t e e n  y e a r s  i t ' s  almost unbel ievable  

t o  me what has  happened i n  t h e  realm of space endeavors 

both here  and abroad* For f i f t e e n  yea r s  we have served 

under four p r e s i d e n t s  and we ha.ve had t h e  r e s p o n s i b i l i t y  

of moving t h i s  n a t i o n  i n t o  t h e  r e a l  space age, and we have, 

I th ink ,  e s t a b l i s h e d  American l eade r sh ip  i n  t h i s  f i e l d  

as w e l l  as a e r o n a u t i c a l  research .  
/ 

During t h e s e  f i f t e e n  years ,  as Mr. ( S i s l e r )  has  

mentioned, we have -- a l l  f o u r  admin i s t r a to r s  of NASA p r i o r  

t o  myself have been i n v i t e d  t o  address  t h i s  very  d i s t inqu i shed  

group. And a l so  has been mentioned t h e  Apollo 15 and 

Apollo 17 as t ronau t s ,  Werner Van Braun, and o the r s ,  have 

t a l k e d  t o  you, 

aAw 
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I must assume from t h i s  t h a t  t h e r e  i s  a very 

s e a t  i n t e r e s t  i n  the space program by your organiza t ion .  

hope t h i s  i n t e r e s t  stems not  only from t h e  gene ra l  aware- 

Less t h a t  technology i s  being moved ahead, and a l s o  no t  

mly from the  f ac t  t h a t  most of your companies are a c t i v e  

) a r t k i p a n t s  i n  the  space program. But I would l ike t o  

;hink a lso t h a t  it i s  because t h e  space program and t h e  

ieronautic?program have an  important r o l e  t o  shaping t h e  

xonomic future  of the United States, a$nd 1 w i l l  have some- 

bhing t o  say about t h a t  a s  I go along. - 

When Tom ) w a s  here  -- my predecessor  i n  

1970 -- t h e  new space program f o r  this decade was s t i l l  
.. 

being worked out. XoT t ~ e  havc, A think, c a r e f u l l y  def ined 

a program and had it apprncr,d by the  P res iden t  and a very 

i?; J s t r o n g  b i p a r t i s a n  ma;l'5:Aty 3 t h e  Congress. ' 

, 4J-\ I t  ,i? '̂  

There has been a tenikncy t o  c a l l  this 

t h e  p o s t  Apol lo  program, and I would like very much t o  ge t  

away from t h i s  term. It r e a l l y  i E  {she beginning of a new 

era, no t  t he  end of an  o ld  one. ?,'R are aP,?.f-.ig a t  new l e v e l s  

of , performance, and new :.evzZs o f  technology 

which a r e  q u i t e  d i f f e r e n t  from t h e  -'LPo;:.s program and t h e  

o t h e r  p r o j e c t s  of the  19601s. 

O f  course,  you ,lever sharp ly  make a. break f r o m  

one decade t o  another ,  t h e r e  i s  always a c o n t i n u i t y  02 

change. But i n  -- keeping t h i s  i n  mind, I can say tha t  t h e  

METROPOLITAN REPORTING SERVICE, INC. 
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F i r s t ,  i n  our p l ane ta ry  programs we a r e  going t o  

ew regions of t h e  s o l a r  system, far  out  t o  t h e  g i a n t  p l a n e t  

u p i t e r .  And i n  t h e  opposizE d i r e c t i o n  t o  the  very t i n y  

l a n e t  Mercury and c l o s e  t o  the sun i t s e l f .  And, t v l j ' l l  make 

ur f i r s t  a t tempt  t o  land instruments  and cameras on the 

l a n e t  Mars. Or, i n  o the r  words, unmanned voyages t o  t h e  

I lane ts  should be much more e x c i t i n g  and 

.n t h i s  decade than  they  were i n  the"-- 

product ive 

We have l e f t  t h e  moon and will probably n o t  r e t u r n  

in t h i s  decade, we the U. S. t h a t  i s .  Ins t ead ,  we aze  

m i l d i n g  our f i r s t  space base c l o s e r  t o  home i n  what we c a l l  

near  e a r t h  o r b i t " ,  t h e  so-ca l led  Sky Lab. 

:,reduction -- product ive systems of an a p p l i c a t i o n  s a t e l l i t e ,  

the  s c i e n t i f i c  observa tor ies ,  t h e  space s h u t t l e  t o  se rve  ther 

and support ing ground s t a t i o n s  and da ta  d i s t r i b u t i o n  c e n t e r s  

are a l l  p a r t  of t h e  program t o  b r ing  space back closer t o  

earth. 

t h e  It 

Addi t iona l ly ,  i n  pla,ce of t h e  Apollo as our l ead  

program t o  c r e a t e  new c a p a b i l i t i e s  t o  opera'te i n  space, we 

have what we c a l l  t h e  space s h u t t l e .  We have i d e n t i f i e d  t h e  

s h u t t l e  a s  t h e  one e s s e n t i a l  s t e p  w e  must t a l k  i n  t h i s  

decade t o  assure ourse lves  of our f u t u r e  i n  space. 

Fourth,  we a r e  corning t o  r e a l i z e  more and more 
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that;  t h e  most important space programs of NASA d e a l  no t  only 

w i t h  o u t e r  space, but w i t h  t h e  environment of e a r t h  and the 

q u a l i t y  of l i f e  here  on OUT home p l a n e t .  Even our explora-  

t i o n  of t h e  o t h e r  p l a n e t s  we think- l e a d  t o  a b e t t e r  . 

understanding o f  our own environment and how t o  p r o t e c t  it. 

vq, 1 d i 

We w i l l  have new s c i e n t i f i c  obse rva to r i e s  i n  

e a r t h  o r b i t ,  bu t  we w i l l  s t r e s s  a p p l i c a t i o n  s a t e l l T t e s  and 

t h e  p r a c t i c a , l  u ses  of space and space technology. ,.-;I t h i s  

decade we a r e  emphasizing methodical p repa ra t ion  f o r  

i n t e n s i f i e d  use of nea re r  e a r t h  space, no t  only i n  t h i s  

decade, but  i n  t h e  ? 8 0 ~  and i n  t h e f 9 0 s  a s  we l l .  Th i s  i s  

obvious from our work i n  t h e  space s h u t t l e  s ince  if; i s  a 

rou t ine  method of g e t t i n g  back and f o r t h  t o  near  earth 

o r b i t ,  but  perhaps it i s  less obvious, but  equa l ly  important,  

t h a t  we a re  working t o  improve t h e  s a t e l l i t e s  which w i l l  be 

launched and serv iced  by t h e  s h u t t l e .  

Seven, most of OUT a p p l i c a t i o n  s a t e l l i t e s  i n  t h e  

160s were experimental .  

technology f o r  such s a t e l l i t e s  and a r e  aiming a t  t h e  

es tab l i shment  of ope ra t iona l  systerns. 

p r imar i ly  by o t h e r  agencies  o f  t h e  U. S .  Government, by 

i n t e r n a t i o n a l  agencies ,  and by p r i v a t e  e n t e r p r i s e .  

Now we a r e  working t o  mature t h e  

These w i l l  b e  owned 

We have a good example of t h i s  evolu t ionary  process  

i n  t h e  way communicatiorp s a t e l l i t e s  have moved s w f f t l y  from 

experimental  t o  ope ra t iona l ,  and from government sponsorship 

METROPOLITAN REPORTING SERVICE, INC. 
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i n  budgets,  I n  t he  -peak yea r s  of t h e  A p o l l o  programb,, N A S A ' s  

7 

t o  comierc ia l  ownership, and I w i l l  have more t o  say about 

hat  i n  a minute, 

Eight ,  i n  t h i s  decade t h e r e  i s  l e s s  emphasis on 

n t e rna , t i ona l  competit ion as a spur t o  OUT space e f f o r t ,  but  

;rowing emphasis on i n t e r n a t i o n a l  cooperat ion in space. 

: n t e r n a t i o n a l  competit ion,  when it does occur, I w i l l  be 

:conornic i n  na ture ,  no t  p o l i t i c a l  and m i l i t a r y  'as it was i n  

;he prev ious  decade. 

Nine, i n  t h i s  decade we a r e  much b e t t e r  prepared 

tnd, t h e r e f o r e ,  more i n t e r e s t e d  i n  f i n d i n g  ways t h a t  space 

technology can be used throughout the  economy. We a r e  a, 

?roblem-solving agencytaa-our methods and our experience 
B w e  a p p l i c a b l e  t o  problems, I be l ieve ,  i n  other. f i e l d s  

ss wel l .  We do n o t  t h i n k  it very r e a l i s t i c  t o  s i t  back and 

wait f o r  technology sp in -o f f to  occur4 d e be l i eve  it t o  be +* 
much more product ive t o  i d e n t i f y  t h e  problhm areas  where 

NASA know-how can be appl ied ,  ana then  t o  a c t  p o s i t i v e l y  t o  

make t h e  necessary technology t r a n s f e r .  But, we can only 

do t h i s  a t  t h e  i n v i t a t i o n  0% o the r  government agencies - - -  

s t a t e ,  l o c a l  o r  f e d e r a l  

problem involved, o r  of course,  i n  coopera t ive  arrangements 

w i t h  p r i v a t e  i n d u s t r y ,  

lr? 

who have t h e  r e s p o n s i b i l i t y  f o r  t h e  +- 
9 

expendi tures  ran  between f ixe  and s i x  b i l l i o n  d o l l a r s  pe r  

MFTROPOI lTAN RFPORTING SFRVICF. INC. 
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rear, 

tpproximately half of t h i s ,  inc luding  about $300 m i l l i o n  

?or ae ronau t i c  research .  

Our a c t i v i t i e s  f o r  t h i s  decade a r e  now a t  a l e v e l  of  

We be l i eve  t h a t  w i t h i n  t h e  conf ines  OF t h i s  

Limited budget we can s t i l l  .maintain a s t r o n g  balanced and 

?reductive space program, 

Df doing more f o r  less and we w i l l  be w e l l  p r epa red i to  

move more r a p i d l y  i n t o  any important a r e a  of space b c t i v i t y  

We have accepted t h e  chal lenge 

i f  t h e  need t o  do so arises,  

Now, t h e s e  are t h e  gene ra l  c h a r a c t e r i s t i c s  of t h e  

new ":,?.;,? n ~ o m ~ r ? r y ,  .Oq-- $55 sevept!.es. T,etfs look a t  what we 

a r e  a c t u a l l y  doing. L e t ' s  look  a t  t h e  missions thehse lves .  

Although we are concent ra t ing  on a c t i v i t i e s  i n  

e a r t h  o r b i t  i n  t h i s  decade, we w i l l  no t  neg lec t  the p l a n e t s .  

We have two p ioneer  s a t e l l i t e s  now on t h e  way t o  t h e  g i a n t  

p l a n e t  J u p i t e r ,  

December o f  t h i s  year ,  and Pioneer 11 approximately one yea r  

Pioneer  10 i s  planned t o  a r r i v e  i n  

l a t e r .  

I n  1977 we w i l l  launch two l a r g e r  and more 

complex, what we c a l l  /f&winer-typed space c r a f t  

J u p i t e r  and then  on t o  t h e  very i n t e r e s t i n g  p l ane t ,  Sa turn ,  

I n  November o f  t h i s  year  we w i l l  launch a/k(ar iner  space 

c r a f t  on an  unprecedented mission toward t h e  Sun, f l y i n g  

f i rs t  by Venus and then  us ing  t h e  g r a v i t y  a t t r a c t i o n  of 

t o  f l y  by ! 

Venus t o  f l y  us  on, aas we c a l l  it whiplash us so  that  we 

METROPOLITAN REPORTING SERVICE, INC. 
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can a r r i v e &  t h e  p l a n e t  Mercury, as close t o  s-i-x hundred 

m i l e s  2;o Mercury ,if a l l  goes well. 

according t o  schedule, the Mariner w i l l  pass  Mercury during 

A p r i l  of next  yea r ,  

t o  use t h e  g r a v i t y  of one planet t o  speed on t o  another ,  

and a l so  we w i l l  g e t  a good look a t  t h e  p l a n e t  Mercuyy, which 

s o  f a r  wefve only been a b l e  to see  from ear th-based 

I f  everying goes 

It w i l l  be t h e  f i . r s t  such space c r a f t  

t e l e scopes  

Surface d e t a , i l s  of the  p l a n e t  Mars are now 

reasonably well-known, thanks t o  t h e  spec tacu la r  photographs 

i n  1972 of Mariner 9. 

from e a r t h  t o  go i n t o  o r b i t  around ano the r  p l ane t ,  if we 

donrt count t h e  moon as a< p l a n e t ,  

rememberc i n  1971 a g i a n t  d u s t  storm was raging, we have 

nothing l i k e  t h a t  on earth and f o r  a while people were 

Mariner 9 was t h e  f i r s t  spa-ce c r a f t  

When it a r r ived ,  as you 

concerned t h a t  WE would no t  be ab le  t o  observe t he  su r face .  

But, t h e  space c r a f t  l a s t e d  a good b i t  longer than i t  was 

designed t o  do and a f t e r  the dus t  storm re l inquished  o r  

eve&&, we were a b l e  t o  photograph e s s e n t i a l l y  a l l  02 t h e  
~~~~~ 

s u r f a c e  of  Mars and we have a p r e t t y  good idea  of wha8t i t ’ s  

like. 

There are c r a t e r s  l i k e  t h e  moon, but  t h e r e  a.re a l s o  deep 

rifes, v a l l e y s ,  water, i c e ,  many of t he  things-we have on 

e a r t h ,  but  i t  does look l i k e  a r e l a t i v e l y  dead p l a n e t  i n  

comparison with our beautiful, blue earth. 

It i s  much more i n t e r e s t i n g  than  f i r s t  we had thought.  

METROPOLITAN REPORTING SERVICE, INC. 
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Nevertheless,  t h e r e  i s  a p o s s i b i l i t y  t h a t  some 

l i f e  w i l l  be observed and s o  & J u l y  4, 1976, o r  ampproxi- 

mately then, we ~ 5 ? 2  :.an.4 oi~w f i r s t  sgacPcraPt on t h e  p l a n e t  

Xetirs, and hopefu l ly  -- we a r e  launching two -- hopefu l ly  

both of them w i l l  land, one i n  t h e  p o l a r  reg ion  and one 

down c l o s e r  t o  t h e  e q u a t o r i a l  region. 

Of course,  t h e  Sov ie t s  a r e  a l i t t l e  b i t  ahead i n  

They have f o u r  spa.ce- 
6&L 

exploration of t h e  p l a n e t  Mars. 

c r a f t s  a.t t h e  p re sen t  t i m e  on t h e i r  way t o  Mars, two of 

them expected t o  land.  

s u f f i c i e n t  t o  g ive  us  a b e t t e r  p i c t u r e  of what Mars i s  

r e a l l y  l ike ,  of course,  remains t o  be seen l a t e r  on t h i s  

year .  

Whether t h e  ins t rumenta t ion  w i l l  be 

I would 1Lke t o  come back t o  t h e  Pioneer  Ten 

f l i g h t  t o  J u p i t e r ,  f o r  a few moments, because t h i s  i s  a, 

mission of g r e a t  p o t e n t i a l  i n t e r e s t ,  and because, i n  a way, 

it i s  a t r a n s p o r t a t i o n  s t o r y  of t h e  f i rs t  magnitude. 

Pioneer  Ten was launched on March 3, 1972, and 

l e f t  t h e  e a r t h  a t  about 32 thousand mi les  p e r  hour, t h e  

fastest  man made o b j e c t  t h a t  we have ever  flown, o:r t h g r  

anyone has ever  flown. 

t r a v e l l e d  t h a t  f a s t  they could have reached t h e  moon i n  

e leven hours i n s t e a d  of t h ree  and a half days. 

If  t h e  Apollo a s t r o n a u t s  could have 

Pioneer  Ten has been underway f o r  e ighteen  and a 

h a l f  months and covered nea r ly  a ha l f  a b i l l i o n  miles. 
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I f  P ioneer  Ten i s  not destroyed by radiation from Jupiter, 

r t rapped  by Jupi ter ' s  i n t e n s e  g r a v i t y  f i e l d ,  it w i l l  

ontinue on outward from the  sun and about fourteen years 

'rom now it will c r o s s  t h e  o r b i t  of P l u t o  and leave  t h e  

;alar system fo reve r  and wander through the star systems 

)f t h e  Milky Way galaxy. 

We have a plaque on board Pioneer  Ten which i s  i t s  

:ailing ca rd  if you l i k e  and i f  i t ' s  ever  i n t e r c e p t e d  by 

i n t e l l i g e n t  'beings, they wj.11 know whence it came and f o r  

ghat it was designed. 

Pioneer  Ten i s  a l s o  a remarkable communications 

s t o r y .  

only 568 pounds when it w a s  launched, so  t h e  allowance f o r  

communication equipment and power sources  and antennae and 

so f o r t h  w e d  q u i t e  l i m i t e d .  

It i s  no t  a b ig  s p a c e c r a f t  t o  begin w i t h ,  it weighed 

W& 4; 

Pioneer  Ten carries r a d i o  i so tope ,  thermo-e lec t r ic  

gene ra to r s  as i t s  primary source of  e l e c t r i c  power. 

c a n ' t  use s o l a r  power t h a t  far away from t h e  sun. So 

n e c e s s i t y  becomes a mother aga in  and produces t h e  r a d i o  

We 

i so tope ,  thermo-e lec t r ic  genera tor ,  much t h e  same a s  t h e  

kind used i n  Apollo when we l e f t  t h e  s c i e n t i f i c  ins t ruments  
\fiG 

on t h e  moon. 

Pioneer  r ad io  s i g n a l s  w i l l  s t a r t  fyom t h e  v i c i n i t y  

of J u p i t e r  w i t h  t h e  s t m n g t h  of about e i g h t  wa t t s ,  j u s t  

e i g h t  watts n o t  ki lowa. t ts ,  t r a v e l l i n g  a t  t h e  speed of l i g h t  
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t hey  w i l l  take 45 minutes t o  reach t h e  t r a c k i n g  s t a t i o n s  

of N A S A ' s  deep space network, and by t h e  t i m e  these s i g n a l s  

reach t h e  e a r t h  they w i l l  be decreased i n  s t r e n g t h  t o  only 

a t i n y  f r a c t i o n  of a w a t t .  But we a r e  preparedi fo3: t h a t .  

On our la.rge (pa rabo l i c )  a n t e n n a 4  216 f e e t  i n  

diameter, we can p i ck  up s i g n a l s  from Pioneer a's weak as  

one q u i n t i l l i o n  of a wat t  -- w e  don ' t  use t h a t  word i n  

engineer ing terminology -- t h a t  means 10 t o  t h e  minus 1 8 t h  

w a t t s  f o r  t h e  engineers  i n  t h e  crowd, I f  you cbuld c o l l e c t  

t h a t  amount of energy f o r  19 milllon years, it would l i g h t  

a small chr i s tmas  t r e e  bulb j u s t  ba re ly ,  

Stil.1, NASA's  deep space network s t a t i o n s  i n  

A u s t r a l i a  and Spain and i n  Goldstone, CalifornLa, expect 

t o  p i c k  up t h e s e  weak 
&&- :,-- x - f 

~ 4 1 ++L,&)#' - . 3.2- p e- * 

and conver t  them i n t o  

u s e f u l  data inc luding  some c o l o r  images of t h e  p l a n e t  

J u p i t e r .  

These f i g u r e s  seem impressive t o  me  bu t  I c i t e  

They i l l u s t r a t e  how way-out 

\* i 
r(- 

(3 1 0  Lb 

them-ko' make another  po in t .  
i -.+ ("E3 p>c- 62- 
f 

a-ssighments l i k e  explor ing  t h e  p l a n e t s  do 48~~- t echno log ica l  

progress  and he lp  f i l l  t h e  n a t i o n ' s  reservoir o f  new 

technology. I don ' t  need t o  add t h a t  no one i n  t h e  wor ld ,  

e i t h e r  s ide of t h e  I r o n  Curtain,  has,ant;cnnae s w i t h  t h i s  

kind of calpabi7.ity. 

If t i n y  Pioneer  Ten i s  a b l e  t o  send back useful, 

new information about J u p i t e r ,  o r  any of i t s  twelve 
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s a t e l l i t e s ,  i t  w i l l  be one of t h e  g r e a t  s c i e n t i f i c  a,nd 

engineering achievements of t h i s  century.  

beginning of a long ques t  f o r  knowledge t h a t  w i l l  eventua l ly  

l e a d  men t o  land on one of  t h e  moons of J u p i t e r  some time 

It i s  only t h e  

dur ing  t h e  Z L s t  Century, 

Now we mentioned t h e  moons o only because 

they are l i k e l y  candida tes  f o r  a source of l i f e  i n  our 

s o l a r  system. 

case,  bu t  c e r t a i n l y  they  are more l i k e l y  than  t h e  p l a n e t  

Mars, but  I a m  a f r a id  w e  w i l l .  have t o  W a l t  f o r  t he  2 h s t  

cen tury  -- 1 hope we m e  all around then ,  

There i s n ' t  t ime '60 go i n t o  why t h a t  i s  t h e  

/ 

Meanwhile, n c k  i n  e a r t h  o r b i t  we have important 

work t o  do i n  t h i s  decade. Even as we prepare t o  explore  

t h e  famous r i n g s  of Saturn,  we a r e  e s t a b l i s h i n g  u s e f u l  

spacec ra f t  r i n g s  about t h e  e a r t h ,  

very r a p i d l y  wi th  t h r e e  c l a s s e s  of s a t e l l i t e s  i n  e a r t h  

o r b i t :  communication sa te l l i t es ,  e a r t h  observa t ion  

s a t e l l i t e s ,  and s c i e n t i f i c  s a t e l l i t e s  which look  out i n t o  

t h e  universe .  

We have moved forward 

I t h i n k  the  communication s a t e l l i t e  s t o r y  makes 
( 5 5  05,- k:' A q o  

a very good i l l u s t r a t i o n  of t h e  coeporat ion between i n d u s t r y  

and government. The f i r s t  synchronous s a t e l l i t e  was 

launched i n  synchronous o r b i t  t e n  yea r s  ago knd weighed 

about 80 pounds, 

by t h e  ComSat Corporation weigh more than  a thousand pounds. 

Today, communication s a t e l l i t e s  launched 
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over t h e  next  two yea,rs,  These a r e  communications s a t e l l i t e : ;  

14. 

There a r e  f i v e  such s a t e l l i t e s  and each of them 

carries -- o r  toge ther  they carry more te lephone conversation: 

t han  a l l  of the telephone cab le s  pu t  t oge the r .  

I n  t h i s  p a r t i c u l a r  case  i n d u s t r y  played t h e  major 

role  i n  t h e  success  of  t h e  p r o j e c t ,  

Company took the i n i t i a t i v e  i n  urging t h e  use ok 1 synchronous 

The Hughe6 Ai rc ra f t  

7 11 o r b i t  f o r  communication sa te l l i t es  and made a spbs tan t ia .1  

8 

9 

so 

11 

1: 

1: 

11 

1' 

1 

S 

1 

1 

f 

r 
I 

r 
I 

I 
1 

I 

I1 
nvestment of i t s  own funds t o  prove t h a t  synchom was 

' e a s ib l e  before  N.ASA took over the r e s p o n s i b i l i t y  f o r  it, 

So you see -- and by t h e  way, they  a l so  ended up 

r i t h  most of %he bus iness  from Comsat Corporation, s o  t h e  

,nvestment w a s  a good one, 

s a t e l l i t e s  of Comsat, t h e  f i v e  l a r g e  ones, handle up t o  

A t  t h e  p r e s e n t  t ime the  f i v e  

l i n e  thousand telephone conversa t ions  a t  one tfime, o r  twelve 

2.V. s a t e l l i t e s ,  

We a re  phasing out  of t h e  communications s a t e l l i t e  

bus iness  a t  NASA and a l o t  of people have asked us ,  "Why 

j u s t  when t h i n g s  a r e  going good you phase ou t?"  

because sl.mp1y American indus t ry  i s  w e l l  equipped t o  t a k e  

over from NASA, 

It i s  

A t  t h e  p re sen t  time t h e r e  a.re seven U,  S ,  
> 

&- -1 n;J. g*.x2 
domegiic companies planning t o  launch s i x t e e n  s a t e l l i t e s  

which a t  t h e  p re sen t  time we f e e l  can b e s t  be handled by 

pr iva. te  e n t e r p r i s e  .* 

1 The use of e a r t h  observa t ion  s a t e l l i . t e s  i s  a l s o  
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!xpanding m p i d l y ,  NAS has worked wi th  t h e  Department of 

:ommerce s i n c e  t h e  beginning of t h e  space age t o  develop 

Neather sa te l l i tes ,  but a t  t h e  p r e s e n t  t i m e  we are f l y i n g  

a s u r p r i s i n g l y  new kind of observa t ion  s p a c e c r a f t  c a l l e d  t h e  BpT5 
e a r t h  resources  technology s a t e l l i t e ,  3 .  

We c a l l  it s u r p r i s i n g  because w e  have iknown f o r  

rears  t h a t  cloud p i c t u r e s  from space would be valuable ,  but  

ye d i d  not  r e a l i z e  u n t i l  f a i r l y  r ecen t ly  what a wealth of 

zew information could be gathered about t h e  e a r t h  and what 

nan i s  doing it and w i t h  it from a n  

s a t e l l i t e  f l y i n g  a t  an a l t i t u d e  of 570 miles.  

Thousands o f ’ s c i e n t i s t s  and pub l i c  o f f L c i a l s  and 

i n d u s t r y  r e p r e s e n t a t i v e s ,  no t  only i n  t h i s  country but 

around t h e  world, are busy today’scanning t h e  images t h a t  

produces. Hundreds of va luable  uses  f o r  t h i s  type 
#Zf$3+-%!3 

of information have a l r eady  been i d e n t i f i e d  and more a re  

being discovered a l l  t h e  time. 

If I had t o  p ick  out  one spacec ra f t ,  one space age 

development which NASA i s  producing which would he lp  save 

the world, I would p i c k  and the ope ra t iona l  s a t e l l i t e s  

t ha t  go wi th  it which 1 be l i eve  w i l l  go a long ways towards 

he lp ing  man t o  save h i s  home -- t h i s  p l a n e t  Earth.  / 
I ought t o  say something about t h e  Sky Lab Program 

because t h a t  i s  our main manned space program that  i s  under- 

way a t  the  ppresent t ime and as  M r .  (S i s le r )  has a l r eady  - *.  .. I *” ,.“- L c - ” , * f  I , 
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i nd ica t ed ,  t h a t  we expect  the SL TI1 crew, t h e  second crew 

t o  r e t u r n  a week from tomorrow -- every th ing  i s  on sched.ule, 

t h e i r  h e a l t h  i s  b e t t e r  tha,n the  f i r s t  crew even though 

they  would have been up t h e r e  f o r  f i f t y - n i n e  days, t h e  

s c i e n t i f i c  and the  a p p l i c a t i o n s  experiments aboard t h e  Sky 

Lab have already exceeded our expec ta t ions  t h a t / w e  had even 
I 

I 

before the t r o u b l e  began. 

a l l  of t h e  t h i n g s  and j u s t  now s c i e n t i s t s  and t echno log i s t s  

We a r e  way a,head of schedule on 

throughout t he  country and t h e  world a r e  beginning t o  

analyze t h e  data. 

Sky Lab I V  i s  scheduled t o  be launched on 

November t h e  11th  and w i t h  some luck  w e  ought t o  

be a b l e  t o  take so la r - type  observat ions,  t e l e scopes  with 

U.V., and X-ray, and gamma ray, t ake  these  kinds of images 

of t h e  comet (Cohutect) ,  Now most of you haven ' t  heard 

) 

, 

much about (Cohutect) but you w i l l  be i n  December because 

t h a t  w i l l  be t h e  b r i g h t e s t  t h i n g  i n  t h e  sky ou t s ide  of t h e  

moon, While t h i s  5 s  going on we hope t h e  Sky Lab w i l l  t ake  

, 

r,,: ..&&;7 

some very good s c i e n t i f i c  readings on t h a t  p a r t i c u l a r  

ob jec t .  

We a r e  mak'in;: ,:;md progress  i n  all important 

areas. So far  as funi-ing goe; ,  we a r e  l e a n  but  hea l thy .  
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Some people sa,y %La-:; we are unCe--nourished, but  not starvet, 

We a r e  doing more ii: t h i s  Cccade f o r  l e s s  because we could 

bu i ld  on t h e  c a p a b i l i t T r s  c rea t ed  i n  t h e  ' 6 0 s .  We a r e  now 

at work on p l ans  f o i -  t h e  iiew programs we w i l l  need t o  stay'; 

l a t e r  i n  t h i s  C.ec.acl'e. C(-, g-3 /q 1'1 
1 The next  NASA Adminis t ra tor  t o  come t o  ( 

w i l l  g ive  you t h e  r e s u l t s  of  t h i s  e f f o r t  

time, become t h e  new NASA, program of t h e  ' 8 0 s .  

which w i l l ,  i n  

And, we have 

developed an  enormous bank of new technology which i s  

g radua l ly  being pu t  t o  use i n  t h e  gene ra l  economy a s  w e l l  

as i n t o  t h e  next  genera t ion  of space missions.  

T h i s  new technology has moved i n t o  almost every 

i n d u s t r y  and i s  being used i n  every segment of our s o c l e t y .  

This  inc ludes ,  of course,  t h e  automotive industry,  

&adnnn.tLhe 

Now, these  are no t  meant t o  be so lu t ions ,  bu t  only 
L 

examples of ways t h a t  we d o  interweave wl th  t h e  automotj-ve 

indus t ry .  

i s  being used f o r  designing c r i t i c a l  p a r t s  of l i g h t  t r u c k s  

For example, t h e  NASA developed computer program 

and cars. 

performance of c r i t i c a  load s t r u c t u r e  such a s  s t e e r i n g  

l i nkages .  

We call t h i s  a t  MSA (Nastran). It p r e d i c t s  t h e  

4 
The company us ing  Nastran r e p o r t s  a 60 percent  

improvement i n  p r e d i c t i n g  t h e  behavior of  components under 
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t r e s s  and a time saving of two-thisds  i n  achieving 

a l c u l a t i o n s .  

ride range of func t ions ,  

It plans t o  use Nastran i n  an increasingly 

Another example, some y e a r s  ago the a s t r o n a u t s  

?ad t r o u b l e  w i t h  t he i r  space helmet visors fogging up and 

a s  a r e s u l t  we developed an an t i - fogging  compound f o r  

t h e  s p e c i a l i z e d  cond i t ions  of apace f l i g h t .  

be used on car  windshields  and motorcycle helmet v i s o r s .  

It could also 

An u l t r a s e n s i t i v e ,  fas t  scanning i n f r a r e d  o p t i c a l  

levice developed by NASA i s  now see ing  d a i l y  i n d u s t r i a l  

1Se e s t i n g  t h e  s a f e t y  of automobile and a i r c r a f t  t i r e s .  

Che device i s  t h e  f i rs t ,  T am informed, t h a t  permits  the 

?ondes t ruc t ive  t e s t i n g  of t i r e s  -- I'm no t  sure  tha-tls true, 

some people have t o l d  me t h a t .  

J u s t  r e c e n t l y  1 signed off on a p a t e n t  which 

c o n s i s d o f  a new composite m a t e r i a l  which can be s e l f -  

l u b r i c a t i n g  a t  very high temperatures  and it is t o  be 

marketed soon under l i c e n s i n g  agreement with NASA. 

composite#, f l o r i d e s  impregnated i n t o  porous n i c k l e  c o b a l t  

o r  i r o n  

under tes ts .  

The 

how e x c e l l e n t  w e a r - r e s i s k t  q u a l i t i e s  

A t y p i c a l  a p p l i c a t i o n  -- maybe I shouldn ' t  say 

t h i s  -- t y p i c a l  a p p l i c a t i o n  might be i n  r o t a r y  engines of 

t h e  (wikle) type which have a high temperature Lubr ica t ion  

requirement, and. s o  on e l i s t  i s  long; but these are 

examples of t h e  k inds  of t h i n g s  t h a t  we call sp in-of fs  
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Work on the  program i s  -- c o n s i s t s  o f  two phases -- 
Phase I began l a s t  A p r i l  and w i l l  become completed t h i s  
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dard automobile engine which i s  operated on B lean mixture 

r a t i o ,  and it t u r n s  out  if you do t h i s ,  the  automobile 
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i the  space program, 

1 9  

I t h i n k  one o t h e r  exampAe probably I s  worth c a l l i n g  

mr a t t e n t i o n  t o .  I t ' s  a -- i t ' s  a spin-off ,  i n  a sense,  but  

t ' s  p a r t  of our e f f o r t  t o  make N A S A  technology a v a i l a b l e  t o  
I 

ndustry as a whole. 
15 

N A S A ' s  t a k i n g  a hard look a t  t h e  whole range of oppo 

n i t i e s  suggested by t he  use  of hydrogen as a f u e l .  I There's  

r e c e n t  a r t i c l e  i n  Fortune Magazine, i n  -- l a s t  November, 

Sch g ives  you some idea of what these p o s d i b i l i t i e s  I 

le J 

But I would take one example only.  There's  a f a i r  

nount of in te res t  a t  t h e  p re sen t  t i m e  i n  an experimental  

ydrogen i n j e c t i o n h  program f o r  automobile engines.  

This  work i s  going on I n  -- a t  t h e  J e t  Propuls ion 

ab of' t he  C a l i f o r n i a  I n s t i t u t e  o f  Technology, under a NASA 

o n t r a c t .  

The N A S A  J P L  Program is an  e x c i t i n g ,  experimental  

! f f o r t  t o  b r i n g  old and new technology t o  bear on one of  t h e  

najor problems of modern soc ie ty .  

December. 

The idea is s i m p l y  t o  i n j e c t  hydrogen i n t o  a s tan-  
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ngine func t ions  rather wel l ,  a t  l eas t  as e f f i c i e n t ,  probably 

o r e  e f f i c i e n t  t han  t h e  s tandard  engine and, of course,  w i t h  nc 

o l l u t i o n  if operated on t h e  l e a n  s ide .  

J don ' t  want t o  s a y  t h i s  i s  a cu re -a l l ,  but  i t  does 

rork. We have an  engine t h a t ' s  working now a t  t h e  J e t  

' ropuls ion  Lab. We expect t o  have a c a r  runn ing ,on  i hydrogen 

~ .ngection t h i s  November. 

And r i g h t  now, t h i s  week, and next week, we have 

*epresen ta t ives  from a l l  o f  t h e  major automobile1 i n d u s t r i e s  

, u t  there  looking a t  t h e  program. i 
I 
I 

OP course,  we don ' t  p l an  t o  c a r r y  hydrbgen I aboard 

iutomobiles, except i n  a demonstration t e s t .  Thk? t r i c k  i s  t o  

levelop a hydrogen genera tor  which works o f f  gaso l ine .  

We have a c t i v e  work on a hydrogen genera tor .  We are 

l o t  t he  ones t o  produce -it 

low -, but  neve r the l e s s  w e  are working c l o s e l y  w i t h  some 

rep resen ta t ives  of t he  automobile i n d u s t r y  t o  see whether that  

-- and eas i ly ,  w i t h  
&-- ut Gi@F I 

I 

:an be an  economical way of g e t t i n g  low p o l l u t i o n ,  h igh  

e f f i c i e n c y ,  automobile engine 6, 

We first became i n t e r e s t e d  i n  t h i s ,  o f  course,  

through a i r p l a n e  engines and we do t h i s  r o u t i n e l y ,  i n  experi-  

mental airplane e w e  have a p o l l u t i o n  problem 
~i- iJGip\a 4 I' PJC e- 

there ,  as well. 

Ne expect someday, maybe, a i r p l a n e s  w i l l  be run  on 

hydrogen f u e l  -- l i q u i d  hydrogen probably,  i n  t h i s  case .  We 
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W z per sona l ly ,  t o  the  ex ten t  t ha t  my schedule permits .  

down a t  Houston, a t  t he  ded ica t ion  of t he  Lyndon B. Johnson 

I had a very va luable  exchatlge about two weeks ago 
W ' i / "  I 

z 
z 
W 
p. W 
I- 
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2 

3 

4 
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7 

I 

1 

21 

began the  work on automobile engines p r i m a r i l y  because of t h e  

k$! work very c l o s e l y  w i t h  EPR 

ouragement w e  received from the E P A r -  vsit--t-==*-- 

all of these programs. 

Now, we've made a s p e c i a l  e f f o r t  a t  N A S A  ivu 

?t informally w i t h  groups of corpora t ion  execut ives  from 

n-aero space i n d u s t r i e s  a l l  around t h e  country.1 

The purpose of these  meetings i s  t o  b r i e f  & 
.dustry people a t  t h e  top  execut ive l e v e l  about advanced 

tchnology tha t  ought t o  be of  use.  

And beyond tha t ,  we want t o  l i s t e n  t o  indus t ry  

eaders and get  t h e i r  ideas on how NASA can help.  I ' m  con- I 

20 

21 

22 

Space Center. 

And I p lan  t o  

i n  e a r l y  October, and I 

11 out  t h e  country.  

23 I1 I would l i k e  

be i n  Los Angeles f 

'm planning t o  schedule o thers  through- 

t o  suggest that  you 

engineers  t o  v i s i t  the  1 
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bnergy You can produce hydrogen about as cheap as Rt%Wa-l  

: Thank you. 

DR, FLETCHER: The Skylab  a s t r o n a u t s  a r e  working i n  

A-minus 0-Q atmosphere -- 
; .L1 and what a r e  t he  t e c h i J c a 1  d i f f i c u l  

l e s  deyeloping i n  the way of a r t i f i c i a l  g rav i ty  environment 

2 th  space t r a v e l ?  

DR. FLETCHER: I don ' t  l i k e  t o  c o r r e c t  Mr. 
(-2 
. -Zq -- i t  means -- iere, he says 

?u_y rUu  Z>*,J... a , 

DR, FLETCHER: environment. There are problems 
/*- ..4" ", "&. *$LJ GJ "3'- 

t t h  

9 f i n d  tha t  most of  t he  problems, however, a r e  heal th  

. And the  a s t ronau t s  are l ea rn ing  t o . c o p e  w i t h  i t .  

roblems, 

And Judging by what w e  have done wi th  t h e  second 

:roup of a s t r o n a u t s ,  they seem t o  be more -- much more 

iea l thy  a t  the  present  t i m e  -.- a t  t h e  end of almost e igh t  

weeks than  the previous a s t r o n a u t s  were a t  the end of d 
dt 

t h e y  may be & , l i t t l e  shaky i n  terms of wglking, because they  

haven't  used t h e i r  walking muscles. But aside from t h a t ,  we 
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.ook a t  t h e  sun w i t h  every instrument imaginable, , 
I 

And the  whole idea  of the sun is a compretely 

i i f f e r e n t  one a t  the  present  time than  we had before  Skylab.  

Unfortunately,  t he  data a r e n ' t  a l l  pu t  t oge the r ,  s o  

All we can the new concept of the sun r e a l l y  i s n ' t  f i r m  y e t .  

say, i s  the  sun i s  a v e r y  dynamic body. 

I t ' s  a l i t t l e  f r i g h t e n i n g ,  somehow because we depend 

on almost every -C everything w e  do -- on the  energy from t he  

sun, 
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Pihd no d i f f i c u l t y  a t  a l l  

have a r t i f i c i a l  g r a v i t y  a 
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And we had thought i f  there 's  anything steady and 

s t a t i o n a r y  i t  was t he  sun. 

t o  be the case ,  

Unfortunately,  tha t  does not seem 

I t ' s  a very mobile, moving dynamic b o i l i n g ,  bubbling, 

__cI *J1 
/*<A, ' 'I .a3 1-w 

working a t4SSPand w e  don ' t  p l an  t o  

L I  

22 

oard ' f u tu re  missions.  

: We understand the Skylab One Crew took 

star and it does have an impact. 

the  heat tha t  comes 

Hopefully, on t h e  average, 
/q*L** "Lq$ 

OUk atmosphere be con- 

some dramatic photos o f  t he  sun, Have w e  l earned  anything new 

23 

24 

from these photographs? 

s t a n t  so  that  w e  don l t  e i t he r  have a n o t h e r - i c e  age o r  t ha t  w e  

It DR. FLETCHER: The answer i s  unequivocably, yes. 

ould take a long t i m e  t o  desc r ibe  t o  you t h e  new t h i n g s  t h a t  

re  coming out  of these -- i t ' s  not  j u s t  photographs -- b u t  we 

n i  I I  
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So f a r ,  we‘ve done p r e t t y  well by t h e  sun. I t ’ s  a 

Little scary  perhaps t o  know t o o  much about It, but  w e  are  

beginning t o  focus i n  on what a c t u a l l y  makes t h e  sun work 7 

/ &d what are t h e  

: The photographs which we have 

?en have been spec tacu la r ,  Skylab g ives  you another  oppor- 

conduct earth r e sea rch  surveys.  Can you comment on 

program inc luding  r e s u l t s  from Skylab? 

D R ,  FLETCHER: Well, yes,  I ’ m  su re ,  as I said,  t h e  

program i t se l f  i s  probably t h e  most important t h i n g  

n t h e  long r u n  t o  come out  of  t h e  space program, 

Because i t  does,  on a r o u t i n e  basis, a l low us  t o  

bserve every p l ace  on t h e  globe p r e c i s e l y  i n  d i f f e r e n t  co lo r  

ands,  p a r t i c u l a r l y  the  i n f r a r e d ,  p r e c i s i o n  imagery about eve] 

boint; on t h e  globe every 1 8  days.  

And s o  we can observe changes i n  what’s happening 

;o our globe. The slow changes caused by development program 

)u t  a lso t h e  rapid  changes, such as f o r e s t  f i r e s ,  diseases of 
e?+.”” &-. . 

diseases of crops,  p o l l u t i o n ,  o i l  s p i l l s ,  and s o  on. 

And, in t h e  long run, tha t ’ s  going t o  be t h e  way w e  

keep t r ack  of what is happening on our  p l a n e t ,  

: Is the j o i n t  space venture  w i t h  Russia 

on schedule? Are there  any pcoblems being encountered? 

DR. FLETCHER: The answer t o  t h e  ques t ion  i s  y e s ,  t h  

program i s  on schedule,  Of’ course,  i t ’ s  i n  t h e  des ign  phase o 
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each o t h e r ' s  s ide ,  Not i n  a t e s t i n g  phasee 3 o i t  is a little 
/ 

early t o  say.  

We have a de lega t ion  going over -- I 've  asked 
k<;f or.) 

Deputy Adminis t ra tor ,  George , t o  go w i t h  them i n  

470 be s u r e  there  a re  no loose ends i n  t h e  program. 

So fa r  i t  looks l i k e  there  are  none, even t h e i r  
O c t o b 3  

I 
oemmm+--e pub l i c  r e l a t i o n s  program seems t o / b e  working 

out .  

We were afraid tha t  t h e y  would have t o  keep t h e i r  

p a r t  very s e c r e t i v e ,  where ours  i s  open, bu t  tha t  does not  

seem t o  be t h e  case ,  I t h i n k  we're going t o  h a v e , a  good 

pub l i c  r e l a t i o n s  program. 

By t ha t ,  1 mean, communications w i t h  t h e  pub l i c ,  

on both s ides .  

t What i s  ahead i n  N A S A  f o r  gene ra l  

a v i a t i o n ?  

D R ,  FLETCHER: Well, t h a t ' s  q u i t e  a broad sub jec t ,  

too .  But we are  -- j u s t  i n  t h e  past  year  a- s e t t i n g  up a 

program o f f i c e  f o r  dea l ing  w i t h  genera l  a v i a t i o n ,  

The kind o f  t h i n g s  t h a t  we're working on are  

advanced, low p o l l u t i o n  a i r c r a f t  engines ,  not  t h e  hydrogen 
-*\  

engines ,  but  a s impler  des ign ,  -- we're working a l s o  
'J 

-A 
on low c Q s t  t u r b i n e  engines.  

General  a v i a t i o n  p r i m a r i l y  i s  i n  t h e  p r o p e l l e r  t y p e  

a i r c r a f t  and we t h i n k  t h e  t u r b i n e s  and, f i n a l l y ,  t h e  j e t s ,  nee 
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And so ,  when w e  say  56 days,  w e  mean approximately 

But; w e  l i k e  t o  have t h e  a s t r o n a u t s  come down a t  a 56 days,  

very p r e c i s e  l o c a t i o n ,  approximately 300 miles o f f  of San Diego 

And so ,  what s t a r t e d  out  t o  be 56  days on t h e  S k y l a b  
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2 
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c 1 

be reduced i n  c o s t  I n  order  t o  -- f o r  t h e  gene ra l  

Le u s e  of them, 

The a i r p o r t  problem i s  a very b i g  one and 

27 

pub l i c  t o  

{e are 

rk ing  wf th  the  Department of  Transpor ta t ion  -- T t r s  a j o i n t  

ogram -- t o  he lp  f i n d  new ways of dea l ing  w i t h  gene ra l  

i a t i o n  so  t h a t  it does not, ,  e.4 impact unduly on t h e  m i l i t a r y  

id t h e  commercial a spec t s .  

: And t h e  f i n a l  ques t ion ,  w e  understand 

What i s  t h e i r  ry lab  Three Crew w i l l  go up gn November 9 th .  

s rge t  for days  i n  space? 

DR. FLETCHER: The ta rge t  f o r  Skylab -- we c a l l  it 

k y l a b  Four because Skylab One was t h e  l abora to ry  i t s e l f .  

k y l a b  Two was the f i rs t  crew, Skylab Three was t h e  second 

rew and t h i s  w i l l  be Skylab  Four, which i s  t h e  t h i r d  crew. 

The t a r g e t  i s  56 d a y s ,  the  same as th'e Skylab Three 

rew, but we c a n ' t  be p r e c i s e  about t h a t ,  Because w e  don ' t  

, r y  t o  c o n t r o l  the  p r e c i s e  l o c a t i o n  of t h e  Skylab  i n  o r b i t .  
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(Applause) 
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rch a learned d i scuss ion  on t h i s  sub jec t .  Thank you very much 
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Dr. James C. Fletcher was sworn in as Adminis- 
trator of the National Aeronautics and Space Ad- 
ministration on April 27, 1971. President Nixon 
announced Dr. Fletcher’s nomination as NASA 
Administrator on February 27, 1971 and the ap- 
pointment was confirmed by the US. Senate on 
March 11, 1971. 

James Chipman Fletcher was born Junle 5, 1919 
in Millburn, New Jersey, attended high school in 
Flushing, New York and graduated from Bayside 
High School, Bayside, New York. Be received a 
B.A. degree in physics with a! minor in mathema- 
tics from Columbia University in 1940. 

After graduation, Dr. Fletcher served as a re- 
search physicist with the US .  Navy Bureau of 
Ordnance, a t  Port Townsend, Washington, studying 
the problems of degaussing ships as protection 
against magnetic mines. 

In 1941 he became a special research associate a t  
the Cruft Laboratory of Harvard University. He 
went to Princeton University in 1942 as a teaching 
fellow and later was an instructor and research 
physicist. 

At the end of World War 11, he began work on 
a doctorate in physics a t  the California Institute 
of Technology under a teaching assistantg’hip and 
an Eastman Kodak Fellowship. After receiving his 
Ph.D. degree in 1948, Dr. Fletcher joined Hughes 
Aircraft Co., Culver City, California, as director 
of the Theory and Analysis Laboratory in the 
Electronics Division. Six years later this division- 
instrumental in developing the Falcon air-to-air 
missile and the F-102 all-weather interceptor- 
had grown from 120 to 25,600 employees. 



In 1954, Dr. Fletcher joined the Ramo-Wool- 
dridge Corp. as an Associate Director and soon 
became Director of Electronics in the Guided Mis- 
sile Research Division. Later the Guided Missile 
Division became Space Technology Laboratories, a 
subsidiary of Ramo-Wooldridge, with technical re- 
sponsibility for all United States intercontinental 
ballistic missiles (Atlas, Titan and Minuteman), 
as well as the Thor intermediate range ballistic 
missile. The laboratories also initiated Pioneer 4, 
the nation’s first space probe. 

In July 1958, Dr. Fletcher organized and was 
first president of the Space Electronics Corp., a t  
Glendale, California, with his associate, Frank 
W. Lehan. 

Space Electronics Corp. developed and produced 
the Able Star stage of the Thor-Able space carrier 
and had grown to 300 employees by 1960 when 
controlling interest was sold to Aerojet General 
Corp. 

A year later, Space Electronics Corp. was merged 
with the spacecraft division of Aerojet to form the 
Space General Corp. Dr. Fletcher was responsible 
for the formation of this new corporation and was 
its first president. He later became Chairman of 
the Board of Space General and Systems Vice 
President of Aerojet General Corp. He served in 
this dual capacity until July 1, 1964 when he re- 
signed to become the eighth president of the Uni- 
versity of Utah. 

In his career as a research scientist, Dr. Fletcher 
developed patents in areas as diverse as sonar de- 
vices and missile guidance systems. He continues 
his interest in science through national committee 
work, having served on more than 50 national 
committees and as chairman of 10. 

In March 1967, Dr. Fletcher, after serving as a 
consultant since its inception in 1958, was ap- 
pointed by President Johnson to membership on 
the President’s Science Advisory Committee. 

He was a member of the President‘s Committee 
on the National Medal of Science; and d several 
Presidential Task Forces, the most recent being the 
Task Force on Higher Education. 

He is a Fellow of the Institute of Electrical and 
Electronics Engineers, an Associate Fellow of the 
American Institute of Aeronautics and Astronau- 
tics and a member of the Board of Trustees of the 
Theodore von Karman Memorial Foundation. He 
received the first Distinguished Alumni Award to 
be given by California Institute of Technology. He 
received an Honorary Doctor of Science Degree 
from the University of Utah in June 1971. 

Dr. Fletcher is married to the former Fay Lee of 
Brigham City, Utah, and has four children. 

(The meeting was opened by President Russel A. 
Swaney, who presented Walker L. Cider, Chairman 
of the Board, The Ecmomic Club of Detroit, and 
Chairman of the Board, The Detroit Edison Com- 
pany, as Presiding Officer.) 

WALKER L. CISLER : President Swaney, distin- 
guished guests, members of The Economic Club of 
Detroit, ladies and gentlemen : 

I am happy to serve as the Presiding Officer at 
the first meeting of the 40th Season of The Eco- 
nomic Club of Detroit and to have the honor of 
presenting to you our distinguished guest, Dr. 
James C. Fletcher, Administrator of the National 
Aeronautics and Space Administration. 

I am sure you have read in the program for our 
meeting about Dr. Fletcher’s remarkable career as 
a research physicist in government and in industry, 
as a director of aerospace research and develop 
ment, as an inventor of great originality in elec- 
tronic technology, as the founder of a successful 
business organization, as officer and chairman of a 
large corporation, as consultant to the Executive 
Branch of the Federal Government, and as president 
of an outstanding university. 

His career demonstrates the dynamic character of 
American technical enterprise in the twentieth cen- 
tury, and it augurs welt for the future of ouc nation. 

I t  was fitting that such a man be chosen to lead 
NASA, certainly the most dramatic and courageous 
example of the human spirit-the exploration of 
space by machines and instruments, and so remark. 
ably well by men themselves. 

As we meet here, Skylab Two continues to orbit 
the earth safely-I might almost say routinely- 
with a splashdown already precisely calculated as to 
timing and point of landing just eight days from 
now. These are achievements that are almost beyond 
comprehension in their complexity and technologi- 
cal sophistication. 
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It was my privilege to have a small part in the 
beginnings of our space program in 1959 when 
Keith Glennan was Administrator of NASA and 
when Neil McElroy was Secretary of Defense. The 
Secretary asked me to accept a special assignment 
for the Department of Defense which was essen- 
tially to assure that the space program could be 
managed successfully, despite its great complexity, 
and that when Americans were sent into space they 
would be able to get back safely. 

I was given a most thorough briefing of what we 
then had as to programs, ranges, tracking stations 
and data reduction centers. I visited the facilities 
personally and in due course made my recommenda- 
tions and my assurance that a project of this ex- 
traordinary scope could be managed effectively. 

And so I have followed closely and with enthusi- 
asm the accomplishments that ensued during the 
1960s and to the present day. The work of NASA 
has served us well overseas because the success has 
brought great recognition to our nation. 

It has been the most highly organized scientific 
and physical undertaking in history. It required a 
great organization, such as NASA, supported by 
government and private industry, to carry it out 
successfully. 

It is my fervent hope that our nation will support 
NASA in the future because there is so much to be 
done and so much to be learned from space explor- 
ation, not the least of which is to view our own 
planet, its resources and life forms with the appre- 
ciation that comes from a fresh perspective. 

And, finally, the space program requires such 
specially gifted men as our guest of honor. 

I am delighted to present to you Dr. James C. 
Fletcher, Administrator of the National Aeronau- 
tics and Space Administration, who will now ad- 
dress himself to the subject he has chosen for us: 

GRAM.” Dr. Fletcher. 
“A LOOK AT THE NEW NASA PRO- 

(Applause) 
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DR. JAMES C. FLETCHER : It is indeed a privilege 
to be invited to visit with you today, this first meet- 
ing of the fall season of the Economic Club of 
Detroit. 

As  you probably know, on October 1 of this year 
NASA will be 15 years old. W e  will be celebrating 
our 15th birthday in a number of ways, and I must 
say that it is almost unbelievable to me what has 
happened during these 15 years in the realm of 
space endeavors both here and abroad. For 15 years 
NASA has served under four presidents and we 
have had the responsibility of moving this nation 
into the real space age, and we have, I think, estab- 
lished American leadership in this field as well as 
in aeronautical research. 

During these 15 years all four administrators of 
NASA have been invited to address this very dis- 
tinguished group. The Apollo 15 and Apollo 17 
astronauts, Wernher von Braun, and others, have 
also talked to you. 

I must assume from this that there is a very great 
interest in the space program by your organization. 
I hope this interest stems not only from the general 
awareness that technology is being moved ahead, 
and not only from the fact that most of your com- 
panies are active participants in the space program, 
but also from the belief that the space program and 
the aeronautics program have an important role in 
shaping the economic future of the United States, 
and I will have something to say about that as I 
go along. 

When Tom Paine, my predecessor at NASA, 
was here in 1970, the new space program for this 
decade was still being worked out. Now we have, 
I think, carefully defined a program and had it ap- 
proved by the President and a very strong biparti- 
san majority in the Congress. 

There has been a tendency to  call this the “post- 
Apollo program,” and I would like very much to 
get away from this term. W e  really are at the begin- 
ning of a new era, not the end of an old one. W e  
are aiming at new levels of competence and per- 
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formance and new levels of technology which are 
quite different from the Apollo program and the 
other projects of the 1960’s. 

Of course, you never sharply make a break from 
one decade to another, there is always a continuity 
of change. But keeping this in mind, I can say that 
the decade of the Seventies will be different from 
the decade of the Sixties in a number of ways. 

One. In  our planetary programs we are going to 
new regions of the solar system, far out to the giant 
planet Jupiter. And in the opposite direction to the 
very tiny planet Mercury and close to the Sun itself. 
And we will make our first attempt to land instru- 
ments and cameras on the planet Mars. In  other 
words, unmanned voyages to the planets should 
be much more exciting and more productive in this 
decade than they were in the Sixties. 

Two. W e  have left the Moon and will probably 
not return in this decade, “we’) meaning the United 
States. Instead, we are building our first space base 
closer to home in what we call “near Earth orbit.” 
The productive systems of application satellites, the 
scientific observatories, the Space Shuttle to serve 
them, and supporting ground stations and data dis- 
tribution centers are all part of the program to bring 
space back closer to Earth. 

Three. In  place of Apollo as our lead program 
to create new capabilities to operate in space, we 
have the Space Shuttle. W e  have identified the 
Shuttle as the one essential step we must take in this 
decade to assure ourselves of our future in space. 

Four. W e  are coming to realize more and more 
that the most important space programs of NASA 
deal not only with outer space, but with the environ- 
ment of Earth and the quality of life here on our 
home planet. Even our exploration of the other 
planets will lead, we think, to a better understand- 
ing of our own environment and how to protect it. 

Five. W e  will have new scientific observatories in 
Earth orbit, but we will stress application satellites 
and the practical uses of space and space technology. 

4 

Six. In  this decade we are emphasizing methodical 
preparation for intensified use of Near Earth Space, 
not only in this decade, but in the Eighties and in 
the Nineties as well. This is obvious from our work 
on the Space Shuttle since it is a routine method of 
getting back and forth to Near Earth Orbit, but 
perhaps it is less obvious, but equally important, that 
we are working to improve the satellites which will 
be launched and serviced by the Shuttle. 

Seven. Most of our application satellites in the 
Sixties were experimental. Now we are working to 
mature the technology for such satellites and are 
aiming at the establishment of operational systems. 
These will be owned primarily by other agencies of 
the U.S. Government, by international agencies, and 
by private enterprise. 

W e  have a good example of this evolutionary 
process in the way communications satellites have 
moved swiftly from experimental to operational, and 
from government sponsorship to commercial owner- 
ship, and I will have more to say about that in a 
minute. 

Eight. It! this decade there is less emphasis on 
international competition as a spur to our space 
effort, but growing emphasis on international CO- 

operation in space. 

Nine. In  this decade we are much better prepared 
for-and, therefore, more interested in-finding 
ways that space technology can be used throughout 
the economy. W e  are a problem-solving agency and 
our methods and our experience in space and aero- 
nautics are applicable to problems, I believe, in other 
fields as well. W e  do not think it very realistic to 
sit back and wait for technology spin-off to occur; 
we believe it to be much more productive to identify 
the problem areas where NASA know-how can be 
applied, and then to act positively to make the nec- 
essary technology transfer. But we can do this only 
at the invitation of other government agencies- 
state, local or federal-who have the responsibility 
for the problems involved, or, of course, in coopera- 
tive arrangements with private industry. 
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Finally, as you might expect, there is a difference 
in budgets. In  the peak years of the Apollo program, 
NASA’s expenditures ran between $5 and $6 billion 
per year. Our activities for this decade are now 
at a level of approximately half of this, including 
about $300 million for aeronautics research. 

W e  believe that within the confines of this lim- 
ited budget we can still maintain a strong, balanced, 
and productive space program. W e  have accepted 
the challenge of doing more for less. And we will 
be well prepared to move more rapidly into any im- 
portant area of space activity if the need to do so 
arises. 

Now these are the general characteristics of the 
new NASA program for the Seventies. Let’s look 
at what we are actually doing, at the missions them- 
selves. 

Although we are concentrating on activities in 
Earth orbit in this decade, we will not neglect the 
planets. W e  have two Pioneer spacecraft now on 
the way to the giant planet Jupiter. Pioneer 10 is 
planned to arrive in December of this year, and 
Pioneer 11 approximately one year later. 

I n  1977 we will launch two larger and more com- 
plex Mariner-type spacecraft to fly by Jupiter and 
then on to the very interesting planet Saturn. In  
November of this year we will launch a Mariner 
spacecraft on an unprecedented mission toward the 
Sun, flying first by Venus and then using the 
gravity attraction of Venus to fly us on, or “whip- 
lash” us on, so that we can pass close to the planet 
Mercury, as close as 600 miles if all goes well. Ac- 
cording to our schedule, this Mariner will pass 
Mercury during April of next year. It will be the 
first spacecraft to use the gravity of one planet to 
speed on to another, and also the first to get a good 
look at the planet Mercury. 

Surface details of the planet Mars are now rea- 
sonably well known, thanks to the spectacular photo- 
graphs sent back in 1972 by Mariner 9. Mariner 9 
was the first spacecraft from Earth to go into orbit 
around another planet, if we do not count the Moon 
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as a planet. When it arrived at Mars in 1971 a giant 
dust storm was raging. W e  have nothing llke that 
on Earth and for a while people were concerned 
that we would not be able to observe the Mars sur- 
face. But the spacecraft lasted a good bit longer 
than it was designed to do, and after the dust storm 
abated, we were able to photograph essentially all 
of the surface of Mars and we have a pretty good 
idea now of what it is like. It is much more interest- 
ing than first we had thought. There are craters like 
the Moon, but there are also deep rifts, valleys, 
water, ice, many of the things we have on Earth, but 
it does look like a relatively dead planet in com- 
parison with our beautiful blue Earth. 

Nevertheless, there is a possibility that some life 
exists on Mars, and so on July 4th, 1976, or approx- 
imately then, we will land the first of two Viking 
spacecraft on Mars. Two quite different landing 
sites have been chosen, one in the polar region and 
one closer to the equatorial region. 

Of course, the Soviets are a little bit ahead in 
their exploration of the planet Mars. They have 
four spacecraft at the present time on their way to 
Mars, two of them expected to land. Whether the 
instrumentation they carry will be sufficient to give 
better pictures of what Mars is really like remains 
to be seen. 

I would like to come back to the Pioneer 10 flight 
to Jupiter, for a few moments, because this is a mis- 
sion of great potential interest, and because, in a 
way, it is a transportation story of the first magni- 
tude. 

Pioneer 10 was launched on March 3, 1972, and 
left the Earth at about 32 thousand miles per hour, 
the fastest man-made object that we have ever flown, 
or that anyone has ever flown. If the Apollo astro- 
nauts could have travelled that fast they could have 
reached the Moon in eleven hours instead of three 
and a half days. 

Pioneer IO has been underway for eighteen and 
a half months and has covered nearly a half a billion 
miles. If Pioneer 10 is not destroyed by radiation 
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from Jupiter, or trapped by Jupiter’s intense gravity 
field, it will continue on outward from the Sun and 
about 14 years from now it will cross the orbit of 
Pluto and leave the solar system forever and wander 
through the star systems of the Milky Way galaxy. 

W e  have a plaque on board Pioneer 10 which is 
its calling card, if you like, and if it’s ever inter- 
cepted by intelligent beings, they will know whence 
it came and for what it was designed. 

Pioneer 10 is also a remarkable communications 
story. It is not a big spacecraft to begin with, it 
weighed only 568 pounds when it was launched, so 
the allowance for communication equipment and 
power sources and antennae and so forth was quite 
limited. 

Pioneer 1 o carries radio isotope thermo-electric 
generators as its primary source of electric power. 
W e  cannot use solar power that far away from the 
Sun. So necessity becomes a mother again and pro- 
duces the radio isotope thermo-electric generator. 
Similar generators are also used to return data from 
the scientific instruments left on the Moon by the 
Apollo astronauts. 

Pioneer radio signals will start from the vicinity 
of Jupiter with the strength of about eight watts, 
just eight watts, not kilowatts. Travelling at the 
speed of light, they will take 45 minutes to reach 
the tracking stations of NASA’s deep space net- 
work, and by the time these signals reach the Earth 
they will be decreased in strength to only a tiny 
fraction of a watt. But we are prepared for that. 

Oh our large parabolic antennae, 210 feet in diam- 
eter, we can pick up signals from Pioneer as weak 
as one quintillionth of a watt-we don’t use that 
word in engineering terminology, that means 10 to 
the minus 18th watts for the engineers in the crowd. 
If you could collect that amount of energy for 19 
million years, it would light a small Christmas tree 
bulb for only a fraction of a second. 

Still, NASA’s deep space network stations in 
Australia and Spain and in Goldstone, California, 
expect to pick up these weak signals and convert 
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them into useful data, including some color images 
of the planet Jupiter. 

These figures seem impressive to me but I cite 
them to make another point. They illustrate how 
way-out assignments like exploring the planets do 
force technological progress and help fill the natim’s 
reservoir of new technology. No one else in rhe 
world, on either side of the Iron Curtain, has an- 
tennae with this kind of capability. 

If tiny Pioneer 10 is able to send back useful, new 
information about Jupiter, or any of its twelve satel- 
lites, it will be one of the great scientific and engi- 
neering achievements of this century. It is only the 
beginning of a long quest for knowledge that will 
eventually lead men to land on one of the moons of 
Jupiter some time during the 21st Century. 

I mention the moons of Jupiter only because they 
are likely candidates for a source of life in our solar 
system. There is not time to go into why that is the 
case, but certainly they are more likely to support 
life than the planet Mars, but I’m afraid we will 
have to wait for the 21st Century to find out 
whether they really do or not. 

\ 
1 

Meanwhile, back in Earth orbit we have impor- 
tant work to do in this decade. Even as we prepare 
to explore the famous rings of Saturn, we are estab- 
lishing useful spacecraft rings about the Earth. W e  
have moved forward very rapidly with three classes 
of satellites in Earth orbit : communication satellites, 
Earth observation satellites, and scientific satellites 
which look out into the universe. 

I think the communication satellite story makes 
a very good illustration of the cooperation between 
industry and government. The first synchronous 
satellite was launched in synchronous orbit 10 years 

munication satellites launched by the Comsat Cor- 
poration weigh more than a thousand pounds. 

There are five such satellites and together they 
carry more telephone conversations than all of the 
undersea cables put together. 
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3 ago and weighed about 80 pounds. Today, com- 
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I n  this particular case industry played the major 
role in the success of the project. The Hughes Air- 
craft Division took the -initiative in urging the use 
of synchronous orbit for communication satellites 
and made a substantial investment of its own funds 
to prove that “Syncom” satellites were feasible be- 
fore NASA took over the responsibility for them. 

And by the way, Hughes Aircraft also ended up 
with most of the business from Comsat Corporation, 
so the investment was a good one. At the present 
time the five satellites of Comsat, the five large 
ones, handle up to nine thousand telephone con- 
versations at one time, or twelve television trans- 
missions. 

W e  are phasing out of the communications satel- 
lite business at NASA and a lot of people have 
asked us, “Why do you phase out just when things 
are going good?” It is simply because American 
industry is well equipped to take over from NASA. 
At the present time there are seven U.S. domestic 
companies planning to launch 16 satellites over the 
next two years. These are communications satellites 
which .at the present time we feel can best be handled 
by private enterprise. 

The use of Earth observation satellites is also ex- 
panding rapidly. NASA has worked with the De- 
partment of Commerce since the beginning of the 
space age to develop weather satellites, but at the 
present time we are flying a surprising new kind of 
observation spacecraft called the Earth Resources 
Technology Satellite, ERTSI. 

W e  call it surprising because we have known for 
years that cloud pictures from space would be valu- 
able, but we did not realize until fairly recently what 
a wealth of new information could be gathered about 
the Earth and what man is doing to it and with it 
from an ERTStype satellite flying at an altitude 
of 570 miles. 

Thousands oh Mhtists and public officials and 
industry representatives, not only in this country 
but around the world, are busy today scanning the 
images that ERTS produces. Hundreds of valuable 
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uses for this type of information have already been 
identified and more are being discovered all the time. 

If I had to pick out one spacecraft, one space age 
development, which NASA is producing which 
would help save the world, I would pick ERTS and 
the operational satellites that will follow from it, 
which I believe will go a long ways towards helping 
man to save his home-this planet Earth. 

I want to say something, too, about the Skylab 
Program because that is our main manned space 
program that is underway at the present time and 
we expect the second Skylab crew to return to Earth 
a week from tomorrow. Everything is on schedule, 
their health is better than the first crew even though 
they have been up there already 51 days, and the 
scientific and applications experiments aboard the 
Skylab have already exceeded our expectations, even 
the expectations we had before the Skylab was dam- 
aged at launch. Scientists and technologists through- 
out the country and the world are just now begin- 
ning to analyze the data. 

The third Skylab crew is scheduled to be launched 
on November 11, and with some luck we ought to 
be able to take solar-type observations-ultraviolet, 
X-ray, and gamma ray observations-of the comet 
Kohoutek. Now most of you haven’t heard much 
about Kohoutek, but you will by December because 
this comet will be the brightest thing in the night 
sky outside of the Moon. We hope the Skylab 
astronauts will take some very good scientific read- 
ings on this unusual comet. 

T o  summarize this report on the new NASA 
space program for the Seventies, let me say the 
following. 

W e  are making good progress in all important 
areas. So far as funding goes, we are lean but 
healthy. Some people say that we are undernour- 
ished, but not starved. W e  are doing more in this 
decade for less because we could build on the capa- 
bilities created in the Sixties. W e  are now at work 
on plans for the new programs we will need to start 
later in this decade. The next NASA Administrator 
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to come to Cob0 Hall will give you the results of 
this effort, which will, in time, become the new 
NASA program of the Eighties. 

W e  have developed an enormous bank of new 
technology which is gradually being put to use in 
the general economy as well as into the next genera- 
tion of space missions. 

This new technology has moved into almost every 
industry and is being used in every segment of our 
society. This includes, of course, the automotive 
industry. 

Now, these are not meant to be solutions, but 
only examples of ways that we do interleave with 
the automotive industry. For example, a NASA- 
developed computer program called NASTRAN is 
being used for designing critical parts of light trucks 
and cars. I t  predicts the performance of critical load 
structures such as steering linkages. The company 
using NASTRAN reports a 60 percent improve- 
ment in predicting the behavior of components un- 
der stress and a time saving of two-thirds in achiev- 
ing calculations. It plans to use NASTRAN in an 
increasingly wide range of functions. 

Another example. Some years ago the astronauts 
had trouble with their space helmet visors fogging 
up and as a result we developed an anti-fogging 
compound for the specialized conditions of space 
flight. It could also be used on car windshields and 
motorcycle helmet visors. 

A n  ultrasensitive, fast-scanning infrared optical 
device developed by NASA is now seeing daily in- 
dustrial use for testing the safety of automobile and 
aircraft tires. 

Just recently I signed off on a patent for a new 
composite material which can be self-lubricating at 
very high temperatures and it is to be marketed 
soon under a licensing agreement with NASA. The 
composite, fluorides impregnated into porous nickel, 
cobalt, or iron alloys, show excellent wear-resistant 
qualities under test. A typical application might be 
in rotary engines of the Wankel type which have a 
high temperature lubrication requirement. And so 
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on. The list is long, but these are examples of the 
kinds of things that we call spin-offs in the space 
program. 

I think one other example probably is worth call- 
ing your attention to. It’s a spin-off, in a sense, but 
it’s part of our effort to make NASA technology 
available to industry as a whole. 

NASA is taking a hard look at the whole range 
of opportunities suggested by the use of hydrogen 
as a fuel. There was, for example, an article in For- 
tune Magazine last November which gives you some 
idea of what these possibilities are. 

But I will mention one example only. There is a 
fair amount of interest at the present time in an 
experimental hydrogen injection program for auto- 
mobile engines. 

This work is going on at the Jet Propulsion Lab- 
oratory of the California Institute of Technology 
under a NASA contract. 

The  NASA/JPL Program is an exciting experi- 
mental effort to bring old and new technology to 
bear on one of the major problems of modern so- 
ciety. 

Work on the program consists of two phases. 
Phase I began last April and will be completed in 
December. 

The idea is simply to inject hydrogen into a 
standard automobile engine which is operated on a 
lean mixture ratio, and it turns out if you do this, 
the automobile engine functions rather well, at least 
as efficiently, probably more efficiently, than the 
standard engine of today and, of course, with no 
pollution if operated on the lean side. 

I do not want to say this is a cure-all, but it does 
work. W e  have an engine that is working now at 
the Jet Propulsion Lab. W e  expect to have a car 
running on hydrogen injection this November. 

And right now, this week and next week, we have 
representatives from all of the major automobile 
industries out there looking at the program. 
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Of course, we do not plan to carry hydrogen 
aboard automobiles, except in a demonstration test. 
The trick is to develop a hydrogen generator which 
works off gasoline. 

We have active work on a hydrogen generator. 
W e  are not the ones to produce it cheaply and 
easily, with low weight, but nevertheless we are 
working closely with some representatives of the 
automobile industry to  see whether this can be an 
economical way of getting low-pollution, higheffi- 
ciency automobile engines. 

W e  first became interested in hydrogen injection 
through our work on airplane engines. W e  do this 
routinely, in experimental airplane engines, since we 
have a pollution problem there, as well. 

W e  expect some day, maybe, airplanes will be run 
on hydrogen fuel-liquid hydrogen probably, in this 
case. W e  began the work on hydrogen injection for 
automobile engines primarily because of the encour- 
agement we received from the Environmental Pro- 
tction Agency. W e  work very closely with EPA on 
programs of this kind. 

We have made a special effort at NASA to meet 
informally with groups of corporation executives 
from non-aerospace industries all around the coun- 
try. 

The purpose of these meetings is to brief industry 
people at the top executive level about advanced 
technology that ought to be of use. 

And beyond that, we want to listen to industry 
leaders and get their ideas on how NASA can help. 
I’m convinced that our technology transfer mes- 
sages are getting through at the engineering level 
to almost everyone in industry. 

But these messages also need to be flowing to the 
Board Rooms as well. I plan to participate in the 
program personally to the extent that my schedule 
permits. 

I had a very valuable exchange with business exec- 
utives about two weeks ago down at Houston, at the 
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dedication of the Lyndon B. Johnson Space Center, 
And I plan to be in Los Angeles for a similar dis- 
cussion in early October, and I’m planning to sched- 
ule others throughout the country. 

I would like to suggest that you might go or send 
some of your brightest engineers to visit the NASA 
Research Centers. The Lewis Research Center in 
Cleveland, for example, is having open-house Wed- 
nesday, Thursday, and Friday of this week. 

Beyond that, it is always open-house at NASA 
when knowledgeable people from industry want to 
talk about advanced technology transfer. 

Come and see us. If you don’t, we’ll come and 

Thank you very much. 

* 
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see you anyway. 

(Applause) 

DR. FLETCHER: No, our NASA program does 
not show promise of a new source of energy. Hydro- 
gen, itself, is not a source of energy. It’s only a way 
of transmitting energy from one form to another, 
which-in some cases-may be more desirable. 

If we produce hydrogen, it will be produced from 
electrical energy by electrolysis or from coal. 

You can produce hydrogen about as cheaply as 
synthetic gas from coal. 

So, it’s not really a new source of energy. It’s a 
new form of energy. 

QUESTION: “THE SKYLAB ASTRONAUTS 

ING AN ARTIFICIAL GRAVITY ENVIRONMENT 
FOR SPACE TRAVEL?” 

ARE WORKING IN A ZERO GRAVITY ENVI- 
RONMENT. IS THERE A NEED FOR DEVELOP- 

DR. FLETCHER : There are problems with the zero 
gravity environment. And the astronauts are learn- 
ing to cope with it. We find that most of the prob- 
lems, however, are health problems. 
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And judging by what we have done with the 
second group of Skylab astronauts, they seem to be 
much more healthy at the present time, at the end 
of almost eight weeks, than the previous astronauts 
were at the end of four weeks. 

Time will tell. When we get them back on the 
ground they may be a little shaky in terms of walk- 
ing, because they have not used their walking 
muscles. But aside from that, we find no difficulty 
a t  all in working at zero G and we do not plan to 
have artificial gravity aboard future missions. 

QUESTION: “WE UNDERSTAND THE FIRST 
SKYLAB CREW TOOK SOME DRAMATIC PHO- 
TOS OF THE SUN. HAVE WE LEARNED ANY- 
THING NEW FROM THESE PHOTOGRAPHS?” 

DR. FLETCHER : The answer is unequivocally yes. 
I t  would take a long time to describe to you the new 
things that are coming out of these observations- 
it’s not just photographs, but we look at the Sun 
with every instrument imaginable. 

And the whole idea we have of the Sun now is 
a completely different one than we had before Sky- 
lab. 

Unfortunately, the data are not all put together, 
so the new concept of the Sun really is not firm yet. 
All we can say is that the Sun is a very dynamic 
body. 

It’s a little frightening, somehow, because we de- 
pend for almost everything we do on the energy 
from the Sun. 

And we had thought if there is anything steady 
and stationary it was the Sun. Unfortunately, that 
does not seem to be the case. It is a very mobile, 
dynamic, boiling, bubbling, star. Hopefully, on the 
average, the heat that comes to our atmosphere will 
be relatively constant so that we do not either have 
another ice age or that we don’t have a burning up 
of our population. 

So far, we’ve done pretty well by the Sun. It’s a 
little scary perhaps to know too much about it, but 
we are beginning to focus in on what actually makes 
the Sun work and what are the variations in it. 
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QUESTION: “THE EARTH RESOURCES TECH- 
NOLOGY SATELLITE PHOTOGRAPHS WHICH 
WE HAVE SEEN HAVE BEEN SPECTACULAR. 

VEYS. CAN YOU COMMENT ON THE ERTS 

LAB?” 

SKYLAB GIVES YOU ANOTHER OPPORTUNI- 
TY TO CONDUCT EARTH RESOURCE SUR- 

PROGRAM, INCLUDING RESULTS FROM SKY- 

DR.  FLETCHER: Well, yes. As I said, the ERTS 
program itself is probably the most important thing 
in the long run to come out of the space program. 
Because it does, on a routine basis, allow us to ob- 
serve every place on the globe precisely in different 
color bands, particularly the infrared, about every 
18 days. 

And so we can observe changes in what is h a p  
pening to our globe, the slow changes caused by 
development programs but also the rapid changes, 
such as forest fires, diseases of forests, diseases of 
crops, pollution, oil spills, and so on. 

And, in the long run, that’s going to be the way 
we keep track of what is happening on our planet. 

QUESTION: “IS THE JOINT SPACE VENTURE 
WITH RUSSIA ON SCHEDULE? ARE THERE 
ANY PROBLEMS BEING ENCOUNTERED?” 

DR. FLETCHER: The answer to the first question 
is yes, the program is on schedule. Of course, it is 
still in the design phase on each other’s side, not in 
a testing phase, so it is a little early to say. 

W e  have a delegation going over to the Soviet 
Union in October. I have asked Deputy Adminis- 
trator George Low to go with them-to be sure 
there are no loose ends in the program. 

So far it looks like there are none, even the public 
relations program seems to be working out. 

W e  were afraid that they would have to keep 
their part very secretive, where ours is open, but that 
does not seem to be the case. I think we’re going to 
have a good public relations program. By that, I 
mean communications with the public, on both sides. 

QUESTION: “WHAT IS AHEAD IN NASA FOR 
GENERAL AVIATION?” 

DR. FLETCHER: Well, that’s quite a broad sub- 
ject, too. But we are just in the past year setting up 
a program office for dealing with general aviation. 
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The kind of things that we are working on are 
advanced low pollution aircraft engines, not the 
hydrogen engines, but a simpler design, and we are 
working also on low cost turbine engines. 

W e  think the turbines and, finally, the jets, need 
to be reduced in cost in order for the general public 
to make use of them. 

The airport problem is a very big one and we are 
working with the Department of Transportation- 
it’s a joint program-to help find new ways of 
dealing with general aviation so that it does not 
impact unduly on military and commercial uses. 

QUESTION: “WE UNDERSTAND THE THIRD 
SKYLAB CREW WILL GO UP ON NOVEMBER 9. 
WHAT IS THEIR TARGET FOR DAYS IN 
SPACE?” 

DR. FLETCHER: The target for the next Skylab 
mission is 56 days, the same as for the present mis- 
sion, but we cannot be precise about that, because 
we don’t try to control the precise location of the 
Skylab in orbit. 

And as it goes around, it deviates slightly from 
our calculations, due to anomalies in the Earth’s 
gravitational field. 

And so, when we say 56 days, we mean approxi- 
mately 56 days. But we like to have the astronauts 
come down at a very precise location, approximateIy 
300 miles off of San Diego. 

What started out to be 56 days on the present 
mission is going to be 59 days, three days longer 
than first planned. All I can say is that the duration 
for the next Skylab flight is designed to be 56 days. 
It may be a little short, or it may be a little long. 

There is another factor that might influence that 
and that is if the Comet Kohoutek turns out to be 
very interesting, and we are getting good data, we 
might just prolong that mission. 

So the answer is approximately 56 days. 

(Applause) 

ADJOURNMENT 
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A LOOK AT IhM NEW NASA PROBRA

On October 1 the National Aeronautics and Space Adwinistration will

observe its 15th anniversary. And I am happy to say this anniversary finds

us hard at work on new programs and new concepts that will keep us busy in J
this decade and set the course for this nation in space throughout the

rewainder of this century.

For 15 years, under four Presidents, NASA has borne the new responsi-

bility of moving Aerica forward into the space age, and the traditional

responsibility of maintaining fteric4n leadership in the closely related

field of aeronautical research,

In these 15 years, all four Administrators of NASA have had the honor

and the opportunity of speaking in this important form offered by the

Economic Club of Detroit, You have also heard Wernher von Braun back in

IM before NASA opened for business. The Apollo 15 and Apollo 17 astro-

nauts have also been here.

I interpret these repated invitations as indicating, not only your

desire to participate personally in one of the great adventures of our

time, but also your reo"nition that the space proram has becom An

important force in shaping tOe ecorOmic future of the United States,
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In preparing for this talk, it has been interesting for me to look at

what the other Administrators have talked about when they came here and to

see what was uppermost on their minds at the time.

Pr. Glennan spoke at some length on why we needed a space program

which was a brand new idea then -- and on what gave a sense of urgency to

the effort. In the spirit of the times, he stressed the military and

political Importance of competing effectively with the Soviet Union in

space,

Mr. Webb shared with you his understanding of the magnitude of the

technological assignient to send men to the Kmon and back by the end of

the decade. It is interesting to note that when Mr. Webb spoke in April

1962, the method for getting to the Moon and back had not yet been decided

upon. Mr, Webb pointed out that at the time the choice seemed to be between

assembling the payloads launched by two large Saturn rockets in Earth orbit

or building a huge new rocket called the Nova. Actually, the decision

to use one Saturn 5 and the lunar rendezvous method was made later in 1962.

I a glad this country did not have to build a Nova, The decision to

choose the lunar rendevous method was one of the critical decisions in

this country's history, and ne of NASA's finest achievements. We have

recently ben through a similar series of decisions to define the Space

Shuttle, And I hope they will be as successful as the Apollo decisions.

*-
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Dr. Thomas Paine, when he was here in 1970, was most concerned with

what this country should be doing in space after Apollo. He had begun

the hard process of choosing the most important new missions from among

the many exciting and promising possibilities which the new capabilities

built in the 1960's had opened up.

There is an optimistic theme that runs through each of these talks --

and I hope you will perceive it in mine, too.

This theme is that the space program, by Its very existence, is

expanding our physical and intellectual horizons, Pictures from space

have helped to emphasize the smallness rid the fragileness of our home

planet. It is important to get this truth that our resources on this

planet are limited, and must be more wisely used. But the space program,

in 15 years, has brought home a still more important truth; the human

imagination it not limited, and can produce the new advanced technology

that modern society must have in the decades ahead.

So two things are foromost in my mind today,

First, I want to bring you up to date on the new NASA programs for

the Seventies, Despite the limitations on our budget, they are good programs

And we are proud of them,

Second, I went to describe the great reservoir of new technology that

NASA has created over th past 15 years, and how we are working with other

goieroment agencies and with industry to v~p this reservoir and make more

and more space ag technology available to the American economy -- not

just to the aerospace sector but to everyone. And that includes the

automotive sector of the econom centered in Detroit.

*-
- ~
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In this connection I also want to express my concern about this

country's current slowdown in creating new technology through investment

in research and development. RU), to be effective, requires a sustained

investment, not only in the space program, but in all major sectors of

our national economy.

When Dr. Paine was here in 1970, the v.ew space program for this decade

was still being worked out. Kow we have it carefully defined and approved

by the President and a strong bipartisan majority of the Congress,

There has been a natural tendency to call this the "post-Apollo"

program. I want to get away fron that tag line. Our plans for this

decade call for new levels of competence, new levels of performance, and

new levels of technology quite different from those achieved in Apollo and

other projects of the Sixties,

The space programs of this country will never be completely "new"

from one decade to the next. Our advance into space has to be - continuum.

But what we ara doing in this decade, compared wtth the last, is quite

different in a number of ways.

- in our planetary programs we are going to new regions of the solar

systo ... far out to the giant planet Jupiter and in the opposite

direction to the small planet Mercury and close to the Sun itself.

And we will make our first attempt to land instruments and cameras

on the planet Mars. In other words, unmanned voyages to the

planets should be much more exciting and much more productive in

I this decade than in the Sixties.

pul---J101
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We have left the Moon and will probably not return in this decade.

Instead, we are building our first space base closer to home, in

Near Earth Orbit. By space base, as used here, I rto not mean space

station or the kind of base we will some day have on the Moon or Mars.

I mean the productive systems of applications satellites, the

scientific observatories, the Space Shuttle to serve them, and the

supporting ground stations and data distribution centers. This is

indeed bscoming a well established and enduring base of space

operations, in many different ,rbits, designed to serve the peaceful

needs of our country and of all mankind.

In place of Apollo as our lead program to create new capabilities to

operate in space, we have the Space Shuttle. We have identified the

Shuttle as the one essential step we must taKe in this decade to

assure our future in space.

We are coming to realize more and more that the most important space

programs of NASA deal not only with Outer Space, but with the environ-

ent of Earth and the quality of life on our home planet. Even our

exploration of the other planets leads to a better understanding of

Earth's environment and how to protect it.

We will have new scientific observatories in Earth orbit, but we

will stress applications satellites and the practical uses of space

and space technology.
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In this decade we are emp'hsizing 
methodical preparation for

intensified use of Near Earth Space 
in the Eighties and the Nineties.

This is obvious in our work on the 
Space Shuttle. It is less

obvious, but just as important, that we are working to 
improve

the satellites that will be launched 
and serviced by the Shuttle.

Most of our applications satellites 
in the Sixties were experi-

mental. Now we are working to matuie the technology for such

satellites, and are aiming at the establishment 
of operational

systems. These will be owned primarily by 
other agencies of the

U. S. Govermnent, by international 
agencies and by private enter-

prises. We have a good example of this evolutionary 
process in the

way communications satellites have 
moved swiftly from experimental

to operational, and from govermnent sponsorship to commercial

ownership.

In this decade, there is less emphasis 
on international competition

as the spur to our space effort, and growing emphasis on interna-

tional cooperation in space.

In this decade we arc much better prepared, and therefore much

more interested, in finding ways that space technology can be used

throughout the economy. We are a problem-solving agency, and our

methods and our experience are applicable to problems in other

fields. We do not think it very realistic to sit back and wait

for technology spin-off to occur. 
We believe it much more produc-

tive to identify the problem areas where NASA know-how is applicable,

Ir\n
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and then to act positively to make the necessary technology transfer.

But we can do this only at the invitation of the other government

agencies -- state, local and federal -- who have responsibility for

the problem involved, or in cooperative arrangements with private

industry.

-- Finally, there is a difference in budgets. In the peak years of

the Apollo program NASA expenditures ran between $5 and $6 billion

per year. Our activities for this decade are now at a budget level

of $3 to $4 billion per year, including about $300 million for

aeronautical research. We believe that within the confines of this

limited budget we can still maintain a strong, balanced, and

productive space program. We have accepted the challenge of doing

more for less. And we will be well prepared to move more rapidly

in any important area of space activity if the need to do so arises.

Those are the general characteristics of the New NASA Program for the

Seventies. Now let us look at what we are actually doing, at the missions

themselves:

Although we are concentrating on activities in Earth orbit in this

decade, we will not neglect the planets. We have two Pioneer satellites now

on the way to the giant planet Jupiter. Pioneer 10 will pass by Jupiter in

early December of this year. If Pioneer performs as expected, and sends

back data over half a billion miles, the results should be very exciting.

I hope you will have the opportunity to follow them closely. Pioneer 11,

which is now passing through the dangerous asteroid belt, will pass Jupiter

in December of 1974.

)F'PV



In 1977 we will launch two larger and more 
complex Mariner-type space-

craft to fly by both Jupiter and Saturn.

In early November of this year we will launch 
a Mariner spacecraft on

an unprecedented mission in toward the Sun, 
flying first by Venus, using the

gravity of Venus to gain extra speed, and 
then flying quite close to the

planet Mercury -- as close as 600 miles if all goes well. 
If launched on

schedule, this Mariner will pass Mercury 
during April of next year. It

will be the first spacecraft to use the gravity 
of one planet to speed on

to another, and the first to get a close-up 
look at Mercury. The view of

Mercury seen through Earth-based telescopes 
reveals almost no details.

Surface details of the planet Mars are now 
well known, thanks to the

thousands of photographs sent back in 1972 
by Mariner 9. Mariner 9 was the

first spacecraft from Earth to go into 
orbit around another planet (not

counting the Moon as a planet). When it arrived at Mars late in 1971 a

gigantic dust storm was raging, and the planet 
was obscured. But because

Mariner 9 was in orbit, it was able to wait 
out the dust storm and get

excellent pictures of the Mars surface. 
It was also able to make unexpected

and very valuable observations on the dynamics of the dust storm while it

waited.

Mars turned out to be much more interesting than we had thought. The

Mariner pictures showed volcanic mountains higher than any on Earth, and a

canyon several thousand miles long and deeper than the Grand Canyon on

Earth. The presence of water on Mars was also indicated in some of the

pictures.

,J.-
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The Russians succeeded in soft landing 
a TV camera on Mars in 1971,

but it functioned for less than a minute 
and returned no useful pictures

because of the dust storm.

The Russians have four spacecraft now on 
the way to Mars. Two of

them are expected to send down landers when they reach Mars in 1974.

we have launched no spacecraft to Mars this year, but will be well

prepared for the next opportunity, or launch window" as it is called,

which will be in 1975. We will launch two large Viking spacecraft 
to

Mars in 1975, and each of them will send 
down a landing capsule weighing

more than a ton, Including fuel to provide 
braking power. Each of these

Mars landers is expected to send back TV 
pictures and search for signs

of life. Our landings will take place in mid-summer 
of 1976, and it is

possible that one of them will occur on the 
Fourth of July, when we

celebrate the 200th anniversary of American independence.

We are also participating in a promising scientific program with the

Germans to send two Helios spacecraft close 
to the Sun in 1974 and 1976.

When I say close, I mean within about 28 
million miles, which is about

three-tenths of the distance between Sun 
and Earth. This is much closer

than any scientific spacecraft has ever come 
to the blazing center of the

solar system.

These are all very interesting and potentially 
rewarding expeditions.

We have no approved planetary missions after 
1977, but these will be

developed as we begin to get back results 
from current missions to Jupiter

and Mercury and the Viking landings on Mars.

.1.,
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I would like to come back to the Pioneer 10 flight to Jupiter for a

few moments because this is a current mission of great potential interest,

and because it is a transportation story of the first magnitude.

Pioneer 10 was launched on March 3, 1972. It left the Earth at 32,000

miles per hour, faster than any man-made object had ever flown before. If

the Apollo astronauts could have travelled that fast, they could have reached

the Moon in 11 hours instead of 3 1/2 days. Pioneer 10 has been underway

for I8 1/2 months and has covered nearly half a billion miles.

If Pioneer 10 is not destroyed by the radiation from Jupiter, or I
trapped by its gravity field, It will continue outward from the Sun and

about 14 years from now it will cross the orbit of Pluto and leave the

solar system forever to wander through the star systems of the Milky Way

galaxy. We have a plaque on board which is Pioneer 10's calling card if

it is ever intercepted by intelligent beings. The plaque displays drawings

of two human figures, a sky map showing Pioneer's point of origin, and

other coded messages which could probably be readily understood by any

beings advanced enough to capture our spacecraft.

Pioneer 10 is also a communications story of the first magnitude. It

is not a big spacecraft to begin with. It weighed only 568 pounds when

launched, so the allowance for coa nications equipment, power sources,

and antennas was quite limited.

-c1



Pioneer 10 carries radio isotope thermoelectric generators as its primary

source of electrical power. Pioneer travels too far from the Sun to use

solar panels to produce power. So necessity becomes a mother again, and

produces the radio isotope thermoelectric generatorl Pioneer's radio signals

will start from the vicinity of Jupiter with a strength of eight watts. Not

kilowatts. Eight watts. Travelling at the speed of light they will still

take 45 minutes to reach the tracking stations of NASA's Deep Space Network.

By the time Pioneer's signals reach Earth, they will be decreased in

strength to only a tiny fraction of a watt. But we are well prepared for

that. Our very large parabolic antennas, 210 feet in diameter, can pick up

signals from Pioneer as weak as one quintillionth of a watt. If you could

collect that amount of energy for 19 million years, it would light a small

Christmas tree bulb for only a fraction of a second. Still, NASA's Deep

Space Network stations in Australia and Spain and at Goldstone, California,

expect to pick up these weak signals and convert them into useful data,

including some color images of Jupiter.

I find these figures impressive; but I cite them for you to make another

point. They illustrate how way out assignuents like exploring the planets

force technological progress and help fill the nation's reservoir of new

technology.

If tiny Pioneer 10 is able to send back useful new information about

Jupiter or any of its 12 satellites, it will be one of the great scientific

and engineering achievements of this century. Pioneer 10 is only the

beginning of a long quest for knowledge that will eventually lead men to

land on on of the moons of Jupiter sometime durl.g the 21st century.

Ms -
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Meanwhile, back in Earth orbit, we have important work to do in this

decade. Even as we prepare to explore the famous rings of Saturn, we are

establishing useful spacecraft in rings about the Earth.

We have moved forward rapidly with three classes of satellites in

Earth orbit. They are communications satellites; Earth observation

satellites; and scientific satellites which look out into the universe.

We are at the moment flying an important fourth class -- the Skylab

multi-purpose manned space station.

The success of U. S. communications satellites has been based on

three maJor technological advances: the ability to get useful payloads

into geosynchronous orbit 22,300 miles above the equator; the ability to

stabilize these spacecraft and provide them with operating power; and

Rt finally, the development of light-weight, long-life cammunications equip-

Ment.

Satellites in synchronous orbit appear to be standing still, because

they are travelling at the same speed the Earth is turning. They can see

and be seen from more than a third of the Earth. Thus three of them, passing

massages back and forth, can maintain constant radio and television comin1i-

cations between any two points on Earth. In short, geosynchronous orbit is

a rather fabulous place. It is the "in place of the Space Age. Quite

seriously, it is becoming apparent that geosynchronous orbit is the most

important place we have discovered yet in our advance into space. It is a

place where much useful work can be done for the human race -- by those

Who can get there.

4 
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Communications satellites are only the beginning. Within a few months, I

we will put the first operational weather satellites in geosynchronous orbit,

where they can observe and report on the development of violent thunderstorms

and tornadoes as well as keep a constant watch on weather patterns over the

whole United States day and night. Some day we may have solar power stations

in geosynchronous orbit, transmitting the electrical power they have

generated to Earth by microwave. That is feasible only if the solar power

station is standing still in space, relative to the Earth. In other words,

it is feasible only in geosynchronous orbit. That will be true of many

other kinds of useful work to be performed out there in the rings of Earth.

The first successful comnunications satellite in synchronous orbit

was Syncom 2. It was launched 10 years ago, and weighed only 80 pounds.

The comnunications satellites in use today weigh more than 1,000 pounds in

orbit. Private enterprise had a lot to do with the success of the Syncom

project. The Hughes Aircraft Corporation took the Initiative in urging the

use of synchronous orbit for coamunicatlons satellites and **t.o a substantial

investment of its own funds to prove that Syncon was feasible before NASA

took over responsibility for it.

Less than two years after Syncom 2 proved out the concept, the first

comuerclal satellite was launched by NASA for Comsat, the Communications

Satellite Corporation.

,..., --
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Comsi t has five satellites of advanced design working in synchronous

orbit right now. Two are over the Atlantic, two are over the Pacific,

and one is over the Indian Ocean. They serve nearly 100 ground stations

in 83 countries which are members of the International Telecomiunications

Satellite Consortium, or INTELSAT. Satellites already handle more

international telephone traffic than undersea cables.

Each of Comat's five satellites can handle up to 9,000 telephone

conversations at one time or 12 telvision channels, The availability

of all these channels has led to a rapid increase in the volume of

international communications, and rates have been cut, For example, the

cost of a three-minute call from New York to London has gone down from

$9 to $5.40 in the past three years.

Canada is the first country to use a satellite in synchronous orbit for

domestic coimunications. This is the Anik satellite which NASA launched

for Canada in April of this year. Canada was first, but at this time NASA

has requests from seven U. S. domestic satellite companies, or groups of

companies, to launch 16 satellites over the next two years, thus producing

an enormous increase in our capacity for transcontinental TV and telephonic

co munications, including data transmissions.

(The Russians also use communications satellites to relay television

programs to the eastern part of their vast country, but they do not use

synchronous orbit. They use a highly elliptical orbit that seems to serve

their purposes for the time being, at least,)

* ; * ~ . ,



15

Next year NASA will launch an advanced satellite (called ATS-F) for

experimental broadcasts that can be picked up by inexpensive co u"nity-type

antennas in remote areas, t will be used first in Alaska, the Rocky

Mountain states, and Appalachia, Then it will be moved eastward for

experimental broadcasts to community antennas in several thousand villages

in India. The educational programs for these experimental broadcasts will

be supplied by the Indian govermwent,

NASA is now phasing out of the business of developing now technology

for commercial satellites. We feel that this is a job that private enter-

priso can and should handle.

g 54
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It is obvious that comunications satellites are going to play A

rapidly expanding role in the economic and cultural life of the whole

world.

The use of Earth observation satellites is also expanding rapidly.

NASA has worked with the Department of Commerce since the beginning

of the Space Age to develop and improve weather satellites. Remarkable

progress has been made. The new weather satellites we plan to put in

geosynchronous orbit are but one example.

Now we Are Also flying A, surprising new kind of observation space-

craft called the Earth Resources Technology Satellite, or ERTS-1. I call

it surprising because we had known for years that cloud pictures from space

would be valuable, but we did not realie until fairly recently what a

wealth of new information could be gathered about the Earth and what man

is doing to it frou a ERWS-type satellite flying at an altitude of 570 miles.

Thousands of scientists and public officials and industry represent&-

tives around the world are busy today scanning the images that ERTS produces.

Hundreds of valuable uses for this typw of information have already been

identified, and me are being discovered all the time.

1. I
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There is not time to even begin to tell 
what ERTS can do or how it does

it, But I 'gould like to make several 
general points:

ERTS is the product of many technological 
advances, We have a space-

craft in precise orbit that covers almost 
the entire globe repetitively

every 18 days. Sensors have been developed that reveal much more 
than

ordinary color photographs would show. And what the sensors see is

designed for computer processing so that relevant information -- and only

relevant information can be delivered routinely and rapidly to the

people who interpret and use it.

This wealth of new information, reduced 
to readily usable form at

nominal cost, comes at a time when it 
is urgently needed. It is needed

for better management of natural resources. It is needed to monitor air

and water pollution on a global scale. It is needed for better urban and

regional planning. It is needed to check on the health of our forests and

of grain crops around the world, to estimate the moisture content of soils,

and to predict the water supplies available in the snow cover of remote

mountains, In short, it is needed to flash the red warning lights on the

control panels of spaceship Earth; and the green lights of progress# too,

If I had to pick one spacecraft, one space age development, to help

save the world, I would pick ERTS and the operational satellites which I

believe will be evolved from it later in this decade.

Of course, we don't hae to pick just one, we have any. And that is

why I em optimistic about the future of the world. We do have the intelligence

and the vision, not Just in NASA but in our modern society, to strengthen its

good points and overcome its ills.

. 4-1
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Skylab, our first manned space station, is also demonstrating what

trained observers with even more sophisticated and specialized instruments

can do as weather watchers, Earth observers, and astronomers.

Since we have both ERTS-l and Skylab in orbit at the same time, we

are getting an excellent demonstration of what automated spacecraft can

do in space compared with what men can do. The answer so far is what we

had expected. For the foreseeable future, we will need both manned and

automated spacecraft.

The automated spacecraft will make the routine, repetitive observa-

tions. Men will be needed to help develop and test new instruments for

the automated satellites; to operate instruments which cannot be automated

at reasonable cost; and to take advantage of unusual opportunities that

only the intelligence of man can recognize.

Everything that has happened on Skylab, from the health of the

astronauts to their performance as astronomers and repairmen, has demon-

strated the value of developing large multi-purpose manned space stations

for the future.

As you are probably aware our Skylab mission is progressing very well

after overcoming a series of problems. In fact the crew now up there --

Alan Bean, Owen Garriott and Jack LouSma -- are performing even better than

we had expected. They are doing more work than originally planned and

indeed have been able to perform some experiments which were scheduled for

the next Skylab mission.

nf
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The crew's health and spirits after 52 days in orbit are excellent.

Their body weight has been relatively constant since early in the mission

and their cardiovascular systems appear to be responding similarly to

those of the first Skylab crew in its 28-day mission.

We have been fortunate in observing some interesting phenomena on the

Sun such as flares, prominences, loops and ejections of material. One event

ejected material having several times the weight of Earth and containing as

muchi energy as the Earth's population could use in 500 years at current rates.

The Stir., of course, is the source of all energy here on Earth and the

data we are collecting about it in the Skylab mission may give us clues as

to how to solve or alleviate our long-term energy needs.

Also the crew hMs been able to carry out more Earth resources work than

originally expected. Just last week, for instance, television pictures

from Skylab as it passed over the drought area in Africa hinted that observa-

tVons from space might indicate where underground water could be found.

The current Skylab mission will end on September 25 after a record 59

days in space. The next Skylab mission is scheduled to be launched November 11

and its 56-day duration will give us the opportunity to study and make

instrument observations of the Comet Kohoutek which will approach and pass

around the Suin in December and January. The appearance of this Comet,

discovered earlier this year, is a real bonus to the scientific world, and

the-fact that Skylab will be on station and able to use its unique Instrumenta-

tion for observation truly is a fortunate coincidence.



We are building the Space Shuttle so that it can 
be used to launch all

of our unmanned satellites, except perhaps the smallest 
ones; and so it can

also be equipped with a Space Laboratory module 
which transforms it into a

small special purpose manned space station for missions 
of seven days, or

even up to 30 days, duration.;

I have two favorable reports to make on the Shuttle. 
We have made good

progress in getting it defined and under contract. 
It is now being built.

And we have reached a mutually advantageous agreement 
with a number

of West European countries whereby they will develop 
the Space Laboratory

module for use with the Shuttle. This is estimated to cost $300 million.

This agreement is a major step forward in international 
space cooperation.

So is the agreement President Nixon and Chairman 
Kosygin signed for the

rendezvous and docking of an Apollo spacecraft and 
a Russian Soyuz space-

craft in orbit in 1975.

To summarize this report on the New HASA Space Program 
for the

Seventies, let me say:

--We are waking good progress in all important areas.

--So far as funding goes, we are lean but healthy; 
we are under-

nourished, but not starved.

--We are doing more in this decade, for less, because 
we could build

on the capabilities created in the Sixties.

* W- e are now at work on plans for the new programs 
we will need to

sta~t later in this dec de. The next HASA Administrator to come

to Cobo Hall will give you the results of this effort, 
which will

in tlime become the New NASA Program of the Eighties.
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And we have developed an enormous bank of new technology which is

gradually being put to use in the general economy, as well as into

the next generation of space missions. This new technology has

moved into almost every industry and is being used in every segment

of our society. This includes the automotive industry. Here are

some examples:

A NASA-developed computer program is being used for designing

critical parts for light trucks and cars. Called NASTRAN (for

NASA Structural Analysis computer program), it predicts the

performance of critical load structures such as steering linkages.

The company using NASTRAN reports a 60 percent improvement in

predicting the behavior of components under stress and a time-saving

of two-thirds in achieving calculations. It plans to use NASTRAN

in an.increasingly wide range of functions.

Some years ago our astronauts had trouble with their space helmet

visors fogging up. As a result, we developed an anti-fogging

compound for the specialized conditions of space flight. It can

also be used on car windshields and motor cycle helmet visors.

An ultrasensitive, fast-scanning infrared optical device developed

by NASA is now seeing daily industrial use for testing the safety

of automobile and aircraft tires. The device is the first that

permits non-destructive testing of tires.

WWq4I-PA7VPW o ~oR M ,
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A new composite material which is self-lubricating at high tempera-

tures is to be marketed soon under a licensing agreement with NASA.

The composites -- fluorides impregnated into porous nickel, cobalt

or iron alloys -- show excellent wear-resistant qualities under

test. A typical application might be in rotary engines of the

Wankel type wnich have a high temperature lubrication requirement.

A vehicle emission analyzer that can be used by assembly line

personnel features low cost, high reliability, and easy maintenance.

It was first developed by Chrysler for hazardous gas detection

during work on the Saturn rocket. The analyzer also has broad

application in automotive dealerships and government regulating

agencies. It is about one-third the size of comparable emissioi

analyzers thanks to the advanced infrared energy beam technology

it uses.

Another space launch vehicle program spinoff is the wiring harne;s

tester. It automatically tests 100 percent of the electrical

components Installed at each station of the trim line. A complete

test for a car is done in 60 seconds.
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-- A novel speed indicator was developed by one 
of our engineers at

the Marshall Space Flight Center in Huntsville, 
Alabama. Using

his space program knowledge, the engineer -- who works weekends

with the Alabama Department of Public Safety 
-- developed the

"elapsed time speed computer". It consists of a low-cost electronic

computer and two roadside markers on the route being observed. A

timing switch is turned on automatically when a vehicle passes the

first marker and turned off when it reaches the second. The elapsed

time, measured accurately by an internal computer 
clock, is

automatically compared with the distance between the markers, giving

the vehicle's average speed. The entire system, which would cost no

more than $200, compares in size with a thick textbook and weighs

only three pounds. The Huntsville Police Department is using the

new device, and other law enforcement agencies 
are observing its

operation.

The items I have just mentioned are what we sometimes call "spinoff".

It is an important form of technology transfer, and NASA makes an intensive

effort to facilitate it.

As I see it, "spinoff" will be only a part, perhaps only a small part,

of the technology transfer from NASA activities which should take place over

the next several decades.
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Most major transfers will probably result from more formal efforts;

they will probably come from the definition of a problem by a user agency

of goverment or industry, and a formal agreement with NASA to try to solve

that problem, or at least certain aspects of it. And we are indeed getting

such assignments.

For example, in 1971 the Advanced Automotive Power Systems Office of

the Environmental Protection Agnecy requested NASA's technical assistance.

The agency's program looks toward development of practical automobile gas

turbines as an alternative to the reciprocating internal combustion engines

now in use.

An Automotive Power Systems Office has been set up at NASA's Lewis

Research Center in Cleveland to coordinate the Center's activity in support

of EPA objectives. Its work includes analytical studies, experimental tests,

design of low emission turbine combustors, low-cost manufacturing techniques,

high temperature systems, simplified engine and fuel controls, and systems

engineering. Recently, EPA has asked that the Lewis Center accept responsi-

bility for a broader gas turbine technology proram, and an interagency

agreement to this effect has been made. It involves a significant expansion

of NASA's current work in this field.

For this progrA, EPA has furnished NASA with a sixth-goneration Chrysler
dating from the leta 1960's

gas turbine/as a baseline enine to tup" its performance and to upgrade it.

This work will begin this week. Our specific goals are lower emissions,

better performance, reduced cost, and longer eni: life. We plan to

demonstrate by October 1975 a gas turbine automobile engin which meets

federal 1976 emission standards and which has minima impact on performances

fuel consumption and cost.



25

A second and quite different example of how we are working with other

agencies and industry to use space technology on Earth is a program called

MIUS, which stands for Nodular Integrated Utility System.

The MIUS concept is to eventually develop a more efficient and fully

integrated utility system to supply a housing development or a shopping

center or small community. For example, a housing complex would be

supplied with electricity from a generator on the site. What would

ordinarily be waste heat would be used on the site for heating or air

conditioning. Solid wastes will be burned in an efficient manner to

provide additional energy. Waste water and sewage will be re-cycled on

the site. Emphasis would be on engineering this system to perform these

services in a way that conserves natural resources, lessens air and water

pollution, and reduces energy consumption.

This Is not Just a theory. NASA has a contract with the Hamilton

Standard Division of United Aircraft Corporation to set up a laboratory

module of MIUS at the Johnson Space Center in Houston. This test version

will be installed in a 3,000 square foot area of one of the large

buildings at the Space Center, beginning in December. It will be large

nough to serve the utility needs of about 60 people, which Is a substantial

number for a laboratory-type test of the concept and subsystems. I hope

it will attract many visitors from the construction and utility sectors of

the economy, and from urban planning disciplines.
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I should emphasize that MI4US is l program of the U. S. Department of

Housing and Urban Development, and NASA Is assisting HUD. Other agencies

cooperating with HUD in the program are the Atomic Energy Commission, the

Environmental Protection Agency, and the National Bureau of Standards. The

National Acadeny of Engineering, under contract to HUD, has established the

Integrated Utility Systems Board to provide an independent assessment of

the program. So you can ee this is a very serious program.
also

NASA is/taking a hard look at the whole range of opportunities suggested

by the use of hydrogen as a fuel. You have probably read articles recently

entitled "The Coming Hydrogen Econory", or something like that. There was

such an article In Fortune magazine last November. I also recomuend the

August issue of the magazine Astronautics & Aeronautics as a good example

of how my colleagues in aerospace approach the so-called energy crisis.

Although widespread use of hydrogen as a fuel will not be achieved In the

near future, NASA believes the "hydrogen econoIyu concept deserves serious

consideration.

As you know, liquid hydrogen and liquid oxygen ware used to power the

upper stages of the giant hydrogen rocket that sent the Apollo spacecraft

to the Noon. So NASA has played a leading role in developing the most

advanced methods for producing, handling, and using liquid hydrogen.
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Ie are especially interested at the 
present time in the possibilities

of using liquid hydrogen as a fuel 
for the jet engines of large advanced

aircraft. Hydrogen is an excellent high performance fuel which produces

practically no pollution. We know it can be burned successfully in jet

aircraft engines at high altitude because we have already tried it -- back

in the late Fifties when we wanted to make such a test before committing

to the use of hydrogen in the Saturn rockets. Much work remains to be done,

of course, to demonstrate the economic feasibility and develop the special

equipment needed.

NASA is also very much interested in another way that hydrogen Wmiht be

used to help clear up pollution and save fuel. I emphasize the word might.

I am referring to the experimental Hydrogen Injection Program (HIP)

which NASA is funding and which is being carried out at the Jet Propulsion

Laboratory of the California Institute of Technology under NASA contract.

This NUSA/JPL program is an exciting experimental effort to bring old

and new technology -- very advanced new technology -- to bear on one of

the major problems of modern society. Work on the program is proceeding in

two phaes. Phase one began in April and will be completed in December.

Two principal steps are being taken in phase one to demonstrate the

potential benefits of the concept by injecting relatively small amounts of

hydrogen gas into the gasoline and air mixture to be burned in a standard

automobile engine. The first step, which is already underway, uses bottled

IWdrogen and an engine on a laboratory test stand. The second step, to

begin next month, will test the concept in the actual operation of an

automobile, with the bottled hydrogen being carried in the trunk.

lip
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The preliminary laboratory results from the first step show a signifi-

cant reduction in pollution without an increase In fuel consumption. So far

as I know, this is the only current effort to clean up the emissions from an

Internal combustion engine which does not involve a penalty in the form of

higher fuel consumption. In fact, our preliminary figures indicate that

hydrogen injection may evon produce a fuel saving. This would come,

apparently, not only from the direct effect of the hydrogen on the combustion

process but also from the better atomization of the fuel mixture.

I want to make clear that the bottled hydrogen is being used only in

these feasibility tests. If and when the system is perfected, the hydrogen

will be produced from small amounts of gasoline and water in a generator

near the engine. Thus phase one of the program also calls for the concurrent

development of a laboratory model of such a generator. Work on this

generator is progressing, and tests of it will be run in the next several

months.

If the feasibility tests using bottled gas are successfully completed,

phase two of the program will be initiated late this year. Phase two will

attempt solution of the many engineering problems involved in integrating

the hydrogen injection system, the hydrogen generator, the necessary fuel

controls, etc., into a smooth running automobile. Phase two will probably

continue for a year or two.

4 , * . .
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NASA is primarily interested in this program to reduce pollution and

improve the efficiency of the gasoline internal combustion engines used in

small aircraft. This is a matter of some urgency, because these engines

will have to meet anti-pollution standards set by the Environmental

Protection Agency by the end of 1979. We are using automobile engines in

this program because they are less expensive than aircraft engines and

more convenient to test. But the principle is the same for any type of

engine using gasoline or other hydrocarbon fuels.

I must stress again that this is an experimental program, and still

in the early stages. The chances that you will some day have a hydrogen

injection system under the hood of your car are probably less than 50-50.

But if the concept does prove out and the engineering problems are solved

in the NASA/JPL program or elsewhere, you can foresee the impact on

AMerican industry and the American environment as well as I can.

Teas of engineers from General Motors, Ford, Chrysler, and Aserican

Motors have been invited to JtL and Cal Tech this week and next. The

General Motors group will be there today and tomorrow; the Ford group will

be there Wednesday and Thursday. The Chrysler people will come in on

September 24 and 25 and Merican Motors on September 26 and 27.

l4
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The idea of hydrogen injection in internal combustion engines is not

new. For example, as far back as 1935 the Langley Aeronautical Memorial

Laboratory did work on hydrogen injection into the diesel engines of

airships. Because the hydrogen in these airships had to be bled off from

time to time, the Langley people were looking for a good use for it and they

chose to try hydrogen injection. If the airship had not faded out of the

national picture at about that time, we might have seen the introduction

of hydrogen injection engines decades ago. Work on the concept was also

performed in Europe in the 1920's and 1930s.

But of course it is the present emphasis on combatting pollution --

and conserving fuel -- that makes our work on hydrogen so relevant today.

I have cited several examples of how NASA's research centers, working

with other government agencies and industry, can make a conscious effort

to bring about technology transfer from advanced aerospace into the general

economy. The investment is relatively small. The returns may be

correspondingly modest, or they may be tremendous. These are investment

risks this country should take.

Techpology transfer from NASA research is "catching". But you can

easily immunize yourself by looking the other way. Please don't, This is

a form of "contagion" that will be good for American business -- and labor.

For the American balance of payments. For the American quality of life.

We urge you to look our way.
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We are making an especial effort at NASA to meet informally with groups

of corporation executives from non-aerospace industries around the country.

The purpose of these meetings is to brief the industry people at the top

executive level about advanced technology that ought to be of use. And

beyond that, we want to listen to industry leaders and get their ideas on

how NASA can help. I am convinced that our technology transfer messages are

getting through at the engineering level to readers of the trade press.

But they may not be coming through to the board rooms.

I want to participate in this effort personally to the extent my

schedule permits. For example, I had a valuable exchange of views with

executives of the oil industry when I went to Houston last month for the

dedication of the Lyndon B. Johnson Space Center. I am going to Los Angeles

for a similar technology transfer meeting in early October. I hope we can

schedule others. I do want to emphasize that the meetings I have in mind

are with people who are not connected with aerospace. The aerospace people

already have the word, and much of the technology.

I also suggest that you might go, or send some of your brightest

engineers, to visit the NASA research centers or the NASA regional disselina-

tion centers for technology transfer. The Lewis Research Center, for

example, is having an inspection or Open House on Wednesday, Thursday, and

Friday of this week.

Beyond that, it is always Open House at NKWA when knowledgeable people

from general industry want to talk about advanced technology transfer.

Cme SM us, or we will come see you.


